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(39 . "-* (iJJI #1 ls j*JI jus /j 

,,... . , =;5.. - . T . ijJjwbJl oliLuiajJIj obdkjJf Jaaj -4 

146 jy * ^/j 

163 ♦ - ^Li^l^^UI-s 

173 >™ -..-,, : ,' , 0=£jL&tl i«lJ - 6 



u±$i 



OjJfcll v l^l 0*^k y, 3 5j> ^I| 43L> j ^j ^ CtiAJ Jn 3 ^LJi JJU j, r)j5 j, ^ ^ 

J»Lpi s^ JL*i ^i jj_ji ii^j i^jt,) ^.i^j ^j^j, ^^^ _2 ^L-ljjj ^L^i -1 : Ji_, 
J! Ul« L^ ^<J| ^i L^ ^ 5 _^, oAa ^ SjJj ^ ; ^j, ...^^^j, ^u^g ^^j, 
.^1^1 j.uJI j| 43ii 'Uiti ^ j<^ i 5jLJ , ^ ^ ^j ^ ^^, ^^ ^ 
'!/<> iLf-Jl -u J^b U jLuil j -lJI JU« il_*JL jU _^ j^ jj.^ JJuJ | ii^ ^^ 

Jy» o^UIl i_^L>a ^^l ^ SitU 6 L^J| ^ ^^ 3ji ^Jl o,U^!>L : JJLJ JI 11^ ^iuIJ 

Jb> li> j^jU oU^ ^±^ 6 b j 6^Uj- j>*Jl 6^*» US' .^UU^I ^ ^J| 11^ Dj) .- ,n 
(o 4)1 ciW) vuUl 4JJI ^ jj^JJ j/sll iC w% u-jUI joJL "j^i ^ JJL»J| " ^^UJI J^_> 
<iii» j>*aU iaSUJIj iS^lj Ui-, jjLfi •* j^j ^^ ^ < 6 b^Jl, i Hj _j\ UUI £_**. ^ 

»U- t J^, ^1 o^i>I ^1 a*** j^Jl o f li ( ^|^| jL ^ t) jj^ ^^ ij^ j^ 6Lij { 

li» u< ^lyij .i-ljJlj ^Jl j] ^0 U >5i jLi.^fij U;^UI ^Lt I^U ^L± 5J -l^ll 3 MJ 

os-£~J\ L^JJ ^j^ LaL* '\-0y6. « v >ill# Ji2^Jl *^-> i»L4i ^ 5J|j BjL^I JiL-i, u^^l 

°^ yi " J >* ^o" h^ ^> J l5 l*i ! UJI y<j% ^-Ul jjl^I ^.^b J3 _^ ^i j^jj 

^3 <)U^i io^j ^UT^^" U«J o*l.« i5 uu* 1997 ii, ^a-Sli 1*1^.1 jjj rilu^uji 



5l 



j ^^ Asp .l^iJI 6* tt ^ °^ l^ j ^ 1 ^ J"^' ^ •^ J ^ ivl11 4jL ^ £j ^-^ </"* 

bus (J>u l5 *~j ,jj# J^») oito-^ cm J* o±s*~>\ i^j -^y* v^» ^ ts 3 -" ^-^ Ljl 

y^l i>JbJJ ILuj-UJI ~M=sJlj> ^b^ik^ll liyt) (Jj^ <J— iJW) Jl-*^' ^U^i ^LJ«1I ^ 

l^_5 ^b J -*** ^i *~% MJi h^ "^ ■*>*= J! W^J (<y^ i*-^> i^J< ^^ 

j^UL Sjjiyi ^L-ljJl J-^Jb LpJjUs jJii <J UJJI ob3_^l Ui .v^-UI J*-3 u^ £j^Ju 
.Ju-JjiJl UiJb oji*ljj iijJ^^I SAlJb 1*1, ^b 4 'c?^ 1 

^ji ^ij^kJi ^ ^loL-ijJi o^h o*t± J3 _^ Uji^i ^ ot iM-Ji ^ JJJj 

.lm oi* oUj i^ 6>!J «> b^k u Jj3 uji ui> ^uji u a~; ^ ci>M' ~i*ui c>i J! ^nk 

*i, oWI O^j <^jM *3>-^' J 1 ^ f Ul ^^ ^ ,iJl d *** 3 ^ U1,J °^ ** ^ Ul Ji ^^ 
JJiSj , JiOJl jbJ ^UJL-~ J Sjjli ^3^ c*^ ^ O* ^ J -^- *' s^' ^ " J ^ 



JiUJ*i! JJUj ^h=«5 



J^bV ^ LujJl iiUl <.^> j ^"b^ ,> ib^ 5jd I3-S5 6-aJI j^JI ^ y> 3 ) ^^ ^— jl ^"- J 

^ ,1^1 ^ Mii« ^ai .u*l -»-i s?^ 1 ^' r^ ^ ^ UJI -^ ^ ■ ls " ,3Jb ^ ljJ c^' 



_.b^l 2 



J^J^ 11 



iju)bdl *$lj^ tr **II 4J L w L> uJJ " V^j^l" t r^ ~" ^ 

"^uii 4jujj j>uJi jUj *lJ j gill jip " - 4 



<LujJjil! ^1 3-uj»il cjUlill il^j ^ jj-ua 






8088 ^ ^ tu - r UJI IJ* ouJb j L^U, 

(_$***■• L>i» (j* L^-^l^yiourfl u tijjj*Jl <*UI 1 J 'ill 

jjL*» <> . wi . k j iJtf 70.000 ^\y> 6* 6^* 
«Le Petit Robert » j « Le Petit Larousse» 

OJ& Jjrtj !lUf» px-ol tw-rfl^Jl l5 a>oJI ,jill 

-Le Petit dictionnaire de la langue francaise- 
Le Micro-Robert j.j.1988 *X* u-o 1 * f^ 1 ' 
L^U J£ <jji*j ojjJJI '(1987 ii-» fw^il plus 
&\i}H\ j:i>a-l J L***^ t U5 35.000 ^ 

li» (> Lf-^!>L>oiwl ju ^1 iula-^l oU£JI £>*>* 
iJUIl ejjk j pJ\i t (US 35.000 «> ojSli) ^i 



j^jJuJI-I 
Henriette Walter jillj cjlu^Ia 5jl»^J| o^o 

: cJy^i jx&\ j^N*Jl 6* <^*-<> 344 j LLtf 
-L'aventure des mots francais venus d'aiieurs- 

Robert "yy^ ^jj j|j «^ ^1997 ii-, y-^Lu 
."Laffont 

Sjjjjj liwijiJl "Rennes" ^ Lwb. j oLuLJJ 

iiaiJiyi o-UUJ iJjJI it*«j»JJ i-u5jj cLLJl 

ii- Gerard Walter _^JIj ji^ ^ JijisllL 

: oly* o-jjIjj " Larousse" u -j J ' , il jlj ,>* f 1991 

"Dictionnaire des mots francais d'origine " 

J^"j!i c^lj ij-j^AJl .oljISJl ^yte "etrangere 



«J jlllj. -ft 0JU-JI 



ij4~i\ LIjl» jj 



.>»-Ug ^il-.^l j«>ll U£U ij.5L,^l iul^JI ^ju * 



«$*>*&& U*4H 



<i-J Ui c%5.1 1^1, ji tiny- '<*£ 214 JUa 

c%3.5 6* ±*H\ <£\lH\ oUlfll <- ^ t% 3.7 

A^pfL VJIj X^jlillj 4 % 3.8 y* ^i^ 1 ^^'j 

j/il ifijll Ji*3 ojaLj^l u' j 1 * ' 0/o2 - 6 0* 

I f"} ii i t 'lilj <jjJL>."il tiiLlSJI y« <_a->- jJjb j_y£»J 

^i ^uj^ji ^j}\ ^a\ gj oi di t%25 
<> £j>})\ *J* yl£ U y-£* ijj»j .% 16.6 iu-Ju 

yjj t> Jj^l *j3jJI Jl>J <JUx;^l C^15 yC* JJ 

.ij-JjiJl j Syjll oUJUl 

j SjJjil oUIN yjj -Luj*/I iii! I "U3; u' p*jj 
jSjJL JJJL>J) yl ^J 'Lu'j L«^ OJUJ- ijJj io-J^iJl 

^ <!*«. y-iu "j (US 420 ^ j) ^^01 J-oSlI 

JJ£ "511 tijfeJl j Jl« ^ jjSjJI jJjJI u' ^ 

J3-L, Jl jLJl OjJ 'Ui>_j 4*uSll oU5Jl 

*JJ jLiil y- r lUl ^j, ^li JLUI J^ ^ 

— cSj-*-^' u-±»I_jaII ^yiy U L- >* ^IIJ5j — UjT 

iLJL- y# LoL« 0^*v l -<- <l j Alcool SJ5 
1<J ^Ij ^>JI p**ll j U*~*A\ 6>Sll o^UKJl 



y* tim^i jj .ui ^i tJaii LiH 4061 j> (_*JLu 
ciuJjiJI UU\ j i5 juL>I J^f 1*1 (ijiw! <J5 4027 

yj l$JJ <*jUJI L-J^aJI ojU15J| f>**4 ui tj^jil 
% 13iwi JJ J_oj ci^j^j MjSjJ. ttij^-i ^L^ 
U1JI ,> I^jUJI U-jyJI *=,U1SJI u<J ' Wj^ 
( _ y jJI oiUUl u;U u» i-**L>JI <JJjil j & ^Hj*JI 

oUbJi oi »ji ii*JUS <i-i>Ji Wi« ojUwi 

ia3liSll Jjj ijjy. j UjJ* ll^J*. yj ^b ijJjjOl 

ixi^lljiJULJ^Ij (BjAc UliJl ixjjil) iwjUJlj 

lj£*J •. t 5j>. ! il O.UJJI y* Uj^j ...(Sj^i* i-ijLJl 
j yU^I iuifi ial5 8088 yu y» *j! yfjj 
yu yjj '^J^ J-oi ^IJ *jI5 420 X>-y ix-J^iJl 
JJLC ^A j) ix^yJl j yLs^l ijji:>i i«J5 4016 

"Dictionnaire des mots : tJ *-Jll yv^lSJI J3>ljt» 

i«J^ 212 jlj»-jj "fran^ais d'origine etrangere 

3. 
• **&*• 

:<jl_}i<u jjJIj ._» 

Aventure des mots fran9ais venus d' ailleurs 

ix-AJ^S iJS' 4192 yJJ y* yl 3jL>UI oift t=jjSJ 
tt_.Li£JI ^p-T J IfiwlS Oi*uij ^:L>i yLsi li^lj 



,My*ft&U*4tt 



-4J)I <1^ J*^ ,±^ j - 5j^| ^Lt^l jj 

^1 J-^l ^lj iu^l oAJSJI ^* y jj 
^_A u^l ^ (l^i 4\j\ ^ l # jlj L ^ j 

" L'aventure des : <jly~ >JI> _» Sj*JU ,jl^ 
J±l*aij unots francais venus d'ailleurs" 

oU£J| jjj J^ e,L$U, ,> aI^jc U iUjj , -uk 

o"il1> ,> — <^La»j ^jaUu (> LfJ L« -oLJSJI 
^ ^1* 5u*Ll i^Uj iiUJj ^^ ^l^ 
fWJ UJ l^ ojk ^ 2^, ^ jb ^ 5 ^,. 

J*>* tjjll _^UJ) l^JLai lUjil o,!^ ^ 
l»w>UI ^Vl ^jJI^ ^| oljL j .^ 
t Langues de l'orient et de la raediterranec 

<AUI *U*| j iS^lj ijSjaJjj ^UJlj ^l, 
&J> o* l*Jj ^U ^1 XibsJi objUL i^jiJi 

Us- If, i V >»J»J fUl tfilj3» j ^Jbli Jtio^i, 
^ V^J LyU-L ^1 j^yi S ^i J^ 

.jiLUIj ^^-a^ (j^i Lu^ o'-jJjj Uj>1 



alcoolat, alcoolature, alcoole, alcoolest, : Ji, 
alcoolemie, alcoolification, alcoolique, 
alcoolisable, alcoolisation, alcoolise,' 
alcooliser, alcoolisme, alcoolometre,' 

alcoometrie 

j^j uj-> « alambic » L.jj o^j^ 

alambiquage, alambique, : Ji, L^Uj-i., 

alambiquer, alambiqueur 

: Jl. L^jUj^, j5j 0jJ alcali oJ^ ylj^ljj 

alcalifiant, aJcalimetre, alcalimdtrie, 
alcalimination, alcalin, alcaliniser, alcalinite 
L^Uiiu jZj 0j j , Abricot ( iJ5 o'^j 

. abricote, abricotier : Ji« 
(jaUZlU i^J tt |_^) , cafard i i*15 cj^jj 
cafardise, cafardeux, :< _pu L^Uii« ^jj j, 
Jj ^ jjj cafe iii5 o^jj cafarder, cafardage 
cafeier, cafeiere, cafeine, : Ji, l tf -i;.% 
. cafeisme, cafeteria , cafetiere 

-JJ <> j^J kj*- 420 Ljj* ^jui ^ji j^, 
ouji ji j^ili JJA J| ji^; ^^ L^j*^ iLj 
J^SlI oU£|| ,> 4-Ju jjuJI li» L Lk .eib^i 
_^ ^ (U^ 3 ] i£> 420 3*3) liljl| ^j ^jj, 



tf$>4.y*ft&1j*4it 



_pj| J\y jx* 3 \ Ulki! JUij OSOuJl Ji> 

(144-113^) 
,> isiall l^Ji\ i4ij*i\ oU153l Jl oL^bj 

^1 1^*11 oLKJI <> I+j y-t "i SjyJ Jli» 

l*ujL>* ou-JSI Ji> <>jJI <> ii,»y» 3jI i^Ul! 

ill: ,>>j^>Jl 4>j ^ JL-aSlj t^jiJI f**ll J! 
iAUl o5jS»l ^1 ojl^JIj i^SjiJIj a^jUJI oUSJl 
Lpk-I^j Lfi« J21S o' J* 5 *lot 5al iu/JI 
Uoi 4i>Ul oJaPl Ja)j .ii-JjiJI UiJl JI Sj^U 
tf ^1 oUiJI 6* &M «J* tfl* •■»i J * ***•' 
UU^j i^-ijiJi J! WJl>ji j J-aiJi ^^ 
(jlj±>Jlj oUJI *l*-»ij o-UJI ^ij>*** <3^ 

Ji^iJl ^LaUl ^ 4 Ii^Ul oil* Mi tl^p-lj 

<> U>lj Ija o^ &3 'V>J' ^ r*^ r*^-> 

U ob>A>waj L'L*-I <- u «.i Vi Lfil Uj-»^J '^jJtH' 



-jkaII ^ ^jj^JI 1*^*13 •£**>■ <> ,Jl ^ 5ja»i« 
ojk, jJ-LJl L*La3 J^i-u ^3 dUjJj i^yil 

*i i l.x>. <L^b SjI iu_^l ^ ^y. Jl£s>l j Lf-ii 

i^ ^jUi-l 4x-JyJI &l» dJi ^.j '[k^V'] 
oja vy'j -^ ^^■>lj *iO«H oLISJl c>* <b^ 

smala, toubib, maboul, : Jl* jL*i-.^! 5jjJ J!Ai>- 

^i) 4 flouss^i gourbi : Ji* j,i clebs, bled 

(flouz: I j£a-v>i0* .r*' 1*1 ~ '^ 

.^y-JjAJI »^Ail (> S^^yuo OojJl JSaj 

cixu-yi j^uJl J! Ujl#* ^jij <f-P J^ (^N^ 1 
= sorbet 3 \ v'j^ =) siro P : ^* ^^5 

4^> JJkl^ Oli*» OjUo Uli tSj^i *ii ^^J 

&J, 6* v>Ji J! :u ^* JI ^ JuJI ^J MI ^ 
^ujji ik-i^ v JUJI J W"^ 1 p ' V -^ JI tULJI 
^ i^i j53i; ts>i oU* *Jtf L4h ^Lw^i 



*My*Jt6Ui4)i 



*=*Jlfj .oU-600.000 <> osS* ^ jy^o U^jfl 

«> - yJl wJU j - ^1 jJUJl ^ ja 3 

i£es elements ( j_*li*JI V US Li (4^1 
tJJi JJ c^l pJUl j yjsi Sis i ^xJB>H 
JiJ>\ (ijiLjJ^I Ik r ti ^1 4*u3>Ul i^J ik-lj, 
i^jil ^ IjUuI "Adelard de Bath i J»Ljj 

^ ] Jj-,^1 SUj <> Ojd 5 ^ J*0 ' 'J^»J 
UJ ol*^.! jS JluyJl <iill OW^ t [jJL-j <J* 4)1 
p* y^^ojjl ^ \y*j~e\ j5 v ^J| ytfj t JW| 
j5 Lu- o#l 5j+A ^ISj t w*Ul pi* j SUL-Sll 
>** tjjUJI ,jd*JI J iJliiS »ilL t-iln-j. <^.jj ouUj 
-tiljusi ol* r^WJ <tbj3 Jl -»■>_'-■ t_>L»JJI jliio 

O^J <^^JI J} o-5 <yJl i^jjJI j 

v lJj^JI p-UJI ^Sl iuyJL LjSiii outfjll 
u l£ (jJJl ^jjJI H>>JI y$) <■ i Albucasis i 

"tJLliJJ t>>l»JI i—jL jj J n J) _JA yl£ Ljjj 'ij^J 2 ^ lA**i 



jas I4-AJ LjISJI yjj^k Ui .pli/jl ,. >,,, U>JUU 



1 ^jSil ofliJI -II 
: ftULJI ijjj* 

cJJj5 tS>Sl 4#^l oUUI JI3 X^yU UUI 

j i^tUH ojUii jua, _yA>.3-ai o' 1^1^ u^ 
oIj^aji U>u*^i ^1 b^i c^il^ i^yi j^i\ 

j Li^l Si! 3j3iJI ejj> j ojii jS cob.Lji>^lj 
j5 U>fUi j 1^j2JI olbjkiJI cJlSj ioaJI 
»Li*Jl oW*^' t>**J t5>- Jtl* Jw fJj toil-VI 

JJ Jiul ji ^,15 cfJLJI Jjci* c&3 tO»$l <i J, i* <> 

^J .*Af^JI UUI Jl 3^*"jll ju* Sj^yi oliljll 
-786) o y \l\ iidiJi |5 ^ui 6j5 j| jj j^ji 
^> ui 4*^ frfl*3j pUll fcjo. o ^ jS ( f 833 



<$siWt&U*4ft 



jSj .Lu^l f lij^l : p*\ lib 53j ^ «> L^U 
U fJ li^l ojJ*J! f lS/)ll »j* Ujji *LU ^ 

iU-JyJI UJJ oi»*i t(£lj9) (ji" ^1 ^yJ' O*- 9 ) 

<>uJ5 Romanes <mI>jJ\ chUUI <> _^>T jjjJj 

t^u*!* 5jL» ^y» U; (Z,a Chimie) »L«j5JI o| 
[^j!U] jA* <>lili ojSJl ^ f ^ ! J ^ JI 6j3 ^ 

^j^iJl ^ 4j> c«-a.j lSJJI ^1 j l5> 
aj* tf t\ . J i*jLJl ILoLJI ol>ak-aJJ 4JJJ- 
5^l> iJiU d=u~<_jJI j^mII ill *=«tf LpLJl ojIII 

£,15 <jjJJI ^ULJI *%* • \Alchimistes) ajUH 

pierre 6 iL>%Uf y>^> JLjO-Ij &jbdl 
15 (jJJl ^*JJI £-> J! I)U* a' philosophale 

JJU3 ^b «> 6^*i liJJI 'r^ 1 J"*^ 1 •-» Lfl3S W 



^.yi jii-b t£\ ' <*5'J ^ ' 



.Lc^l 



(alcali, alcool, antimoine, elixir, Alambic) 



: 6 iy* ox>0 i^ttJl Jl ^jill oLl5 &b *J* (J6 
4jl>Lj -ui j-=u5j /J (ytS ^aj « Chirurgia » 
cj^l 6* SSji^II /lb jjIjjJI Sob ^ ^1* 
j i^L>Jl *5> -j>l *L^i v^ 1 ^ - r - * 5 ^ 
obi ^U tjLs^ VlJ*- 3 -* ^jj' g.^ 1 6*^' ^'-^ 
»j3j t^-JJu Uj^l; ^j ,yJI **>tr»JI c^Ijj^I ,> 
. ^j^a^^J Uy> j UJ 
.15 ^JJI (>x>viJI op u' J*^*-»JI (> **\ 

jialAi a*i t "Gerard de Cremone" u3H^3 J 

liA JJa^j c^ktlW -^J^ 1 ^J- 1 * J ChH^J^ 1 

j^^JI ^jjil V U5JI 4 0*Jj» ^ ^J 5 "^ v^l 

J .5_^5 5y*>j g*t (lSJ^II) ^ u- jUl Oj«JI 

IjjUi-l U5 coj1#JI i»U5JI «> v^ 1 " ,li: - , 

jji ^ji p^Jli .^1*^1 fi J* J *'j^ ^^ 
p lk;..„ llj pjSjSJl r L-feJ J jH 1 Jl — ^ j! 
iAJUl 6* l>-J} .(^'«»»« rfec/OTfl/) ci^l 

jsi\ vL^Ji £»u. ^ cf*»- oi ^' (y^ 1 



^Wt^Mft 



wJWJ jwl iujjJI j ^aj lAIezan - 

i*tf Jl . l^iUt l3 y li *ij» ^j 

LLo ^yiio ^jiil (JiiJI) \(Fennec) 

j,uL<» »-dl5 jj»j t.(£pji) Gerboise - 

jaSaJI JJj) iJjjLJl *ja!.>JI 4j5IJ 
.(Lu-jJI j jjliJI «j Kangourou 
.(4JI>) Lu_yJl <> <.Gazelle - 
C& <(^U3) ^j^ 1 <> iGirafe - 

t5? (Camelo-Pardalis) : yl^j^J I 

4jISj .jjJJI JlL>- Jjj (jiSjJW jJjj-j 

j Sjj^ o;15 3 (Camelopard) 

Laji Jj>J ^1 ijjLjJl CjLvjiill yAnj ^JJUa 

.cLjuaSll <>> i+a ^ jii\ (*ll>Jl) Henne- 
.(j4~w) ojJLo [^Lu] ^*j S'e'we - 
Ua&>l (jjjJLIl : Artichaut _j Abricot- 

Jjl (AL) ^j iu^*Jl j tijyaJl obi ,> * ( y£j U* 



.jjhc'ill 5bi i juC 7 Alambic iulls 

•4 IJ Jj .bj-JI ^yiw 8 fl/co// i»l£j 

t(^jUJl) JLy^SlI UUs-i J>*2 (alcali Voloti) 
.bj-aJi Jjui (Alcaline) lSjJB jiT^-ai* _jaj 
iuyJI iJfJI <> L*JU >4/coo/ i*J5j 
(O^SlI 3 i> jJUl j^>^ ^ iJbJt (J^kll) 

(Khol Jp^).-,! J*>^j O^^ 1 J**^ 1 
^Jj^ljj (_5^_»j^-)JI c-ujJaJij JLxajSJI (j^5Li_jj 
&e jjtf ^jUl (jjaJI j <J)j~*ll _j* Paracelse 

(AlcOOl) iaI5 ^yuw j^uo 

^j* J^>i ;> pJiuaj ^a "Antimoine i*15j 
c(Sulfure d'antimoine ) jl«3ui jj iL, ^ Jjl. 

5jU IacU lZ>w 4JL>*«« Juft (e^V ty KJ - jb rJJUt _JA_J 

.J^ji 

^IjaJI v"^ 1 63^U*j5JI u^ tElixir <J£j 
5jjj»v-i *jui SjL ^j tiA-»MiJl ^*i* { J^ l^j^illaj 

j*3 0*-5Vl) iaLj^ll iw^Jl USi\ Uij .wj^J 
jyJl Kseron ,_j2j^I J^SlI ,>* Ujjju ^1>I 

(> JljJjJI *Lj-»I ijJjjJ! iiill (> CL|_jJ*1jI JaI 



<$4yftjtt^U*4tt 



Jj 3J5JI olft Oj1*> J3 Oiil5 (jjJl i^L-y^l iJ=u-l>; 

.(Precoceji>£+» ji (SjjSb) ^^ o^! ( jj3jJI)lAi& 

iiill 4jll<U ijJ^Jl jLxl*l ,_yU ULj*-> tiillj 

ji>, a* c < ,Kll oj^J ix-iJJlj ii»jjs-jj| daj-jjJl 

j (P) ci>» JjU* {Abricot) i*J5 j (B) 0^ 
"Jl ^1 iuyJli <.(Praecoquum) J>*W J-^l 
j c^LS ilp.1^ f l& j (P) ~><* ^ jjP 
Platon J*» c(F) ^^=u (P) ^3-0 u^i~ (•J*** 1 
MJ <jtf y» .<&>*»!) Ji ^H^ 1 J J >^ es^ 1 

IL^yJI j (B) Jl^ y-Jj (P) cij^ ^* ULw 

,> oJ3-i ^jJl Poire: <M j o'^ 1 y W^) 
.(P/'ra) 4^5UI 

^UJJI j Lv-lj IjLASJI ^i>s <yJl If-iJ (Jj5jJI) 

. 22 JJ <> l*J 6 15 .3JJI ^ 
: L^*J o* ^"J ^ Sbl 

J* ._j^uJJ itu-u iLu-.j jyJAi 6 1 U^*i 

^ .usji oiju j (.4/,) ^tau j>*j ^* *W 

j l*LUu ^Jl (Jl) Ji^wU SIJl t5j- £^' ,lto 

:'* jfi\ ^LISJU oJb -( la - le > ^ ^ 

(Alambic, alccol, alcali, alcove, alezan, 
li* O i5» i( 3 algebre, algorithme etc... 



j^kiJI J** OiJlM .Chicotim 3 Tamarin - 

4.J53 .IaSI^C*- ilL>J (> UfJ$ U _JX ^ ^J-oJI 

ill*}! x>oj .jJ^JI jj*; ji ijoia ^45 (> Tamarin 
Tamarind i^jJLjJ'JII j osJ.lj J-aSlI <jli. ^ 
^o] 2 ° (,4/oes) ojil >«i l9 Chicotim <J* U 

^^1 v ici yii i^i p3 ^iJlk; , )l , j' : ^ l ^- , )' , 

jyj JJJI ■- > ■> , J I 3A IJJkj -(_y;^l fJ^I j LwLJI 

l> a*J J_jSi j^^i J>* p>jJi j jjjiJi J! ULo-i 

Jj^j titu-yi ^wO! JI Jj^ ^1 UJWI ^La1£JI 
s^UJ J! J-w oi J^ L«aU» ^3JI ilxwjJI oUiJl 

■^' 
: Abricot j cLJI 
cjLwjJ! lv^ ^^ La -^J 3 6' -toJl (j-"^ (>» 

Jjis cAbricot U£ y> dij ^ Jll« o-^'j 
Jjj ^1 i^UIl .lib ^ "ilj r ^ll Ija £-« 0' 
J! J^. oi J*3 ^^^ j ^jL ^£> ^a il^U 

j5 cjjtf 1^,-iJ iuj*JI uSJj i(Aubercof) :y>j 
cSj^b ,y*w (Praecoquum) iAuMJl <> LpjLc-,1 



*$4>*it6U*4tt 



az-zahr y>'ji\ 4jjj*JI 4-J5JI <> ljy»\l\ (hasard) 

oL£ j (H) «-L^Jl >Zjyo jyJ**. A>6 (J_,UI LjJ j) 

^SjbJI oIj^I ^jJI t4^' <> Hy>-\UBenjoin 
jUJl y j>>oJI o-» fr 3*3) Louban-Djaoui 

yt j Jj^ll «Ja — 5ll o>J vijuj. i(ojl >■ (> Jj^j-JI 

.»_LyCJl obi ^ il^jJU JjjO-iI jS (low) 
(LfAjj^O >j j5 SjLjJI ajjk £l («ii]j J} (JLil 
jJjuJ t^UJi »UU i*^ j Bonzoe Jj *iJpjs 
Jxd3- >aj) (o^) Benzine 1*15 uuu lui <l*i. 
^aj) Benzene "<4iS ^ c(JUii!>U Jjli J5L, <> 
( C 6 H 6 :8 >-> tl - i J^ M ^^J^ 4 * 

Oi I ('<^ > < — (Jjil JJ Aii <> j£uj ^j — 

.( Benzene, Benzine, Benjoin) iilJ >^ 

IS^Uwl l*> pLJUl 6^y <J^I oL,li. JLaj 

C/7/^re ) j o'LiJl y» L5 to ^jjl <> 

Jju- ^1 (.{zenith j Azimut) ji (zero j 

ji Sorbet 3 Sirop U£ j j,H\ dUi5 j c 1+?*^ 

$» lioj .Ujfj ^jjLw ^1 Magazine j Magazin 

Moire j Mohair j Uui <jLiJl 

(U1II ills j L^J otf jjJi UU*« ^Ji <> Jx^Jl 



Sj^-y cult j5 ILuyJl olj^ll oOtf IJI^ 
^jlpO ,ji > - ui A i 4Jli cAxjLJI iii/il j LfJL»l5L> 
")(j Sjj^» ^ liu^. artichaut US' j Ujj>j 
(oyijJ>JI = Al-karchouf) y> i*15JI J-oli .^Li 
(alcarchofa) ^LyUw^l jijt y* LJJ oJ2i j3j 
. ±Ji\ JI 03^ U vj 5i j> jsi\ 
C\ ii) j c Ub3- yS\ Jli. ^i ainiral JiiJ Ui 

. <Jji j "il 6j±\ j cJjyCJI olji y* ^iA>o; ,ji li e^ 6 
j3j (j^JI jA«i = flmir al-bahr) iujJl SjLjJli 
( yju ^1 (amiral) -x^aJ v-i^iJl j L<JU *^j. 
L^SJ .^b _^ ^^iwj ^ylc Jjjj (...Ji ^i) Lj^. 
sj^.^, o*;i5 ij-i^s U^"5l (a/) ^ju*; oi u^. Uui 
Marechal: JS* Jbuftl «> jj* j JJ ,> 
.iaiUj^JI <> kL*. (^jJJJI Senechalj 
x>0 ( Zenith) Azimut) ji*l£ j U5 IJjj 

(Azimut) j Jl^ "i SIj^I ,> Uj^. ^ili i(&J»i\ 
ejj> ouii-l Liu t (OL»lJI as-samt: 4J JjjS(I) 
ijLwJl o^ .ilJij i (Zenith) j UL: SbSl 
5*lj5 Iki. <> otl> 5jA>Sll i*KJl oji^J ia«Jjill 
t (N) Uy ^j5 JI ; (^X- =) Samtc* (M) <Jy 
. Zenith JI oJ^»o .3 Sanit Ja2s 
,> Bj^lli) (Z,«//i) U£ j (^j tlj^ij 
l^jiJI JiaJI JI j^ U (i^j*Jl Al'oud j^*JI 




^Wt&Wft 



jj 1 jjj,:;ijm»>Hj I^jaI Ua <>j tijiuioJL 
.(Haschaschin) o *^^-^ 

^i iL^U 5jl1 IjSL. -jlJ 3 c( assassino) ijJlk.^1 

U<J ^lauJ^ll J^»Sl 3* Haschisch <Ju*j* &} 

.assassin 

f+iiju l>o3J lk> J u*W>" 6* &J/*I :UL *S JI 
^1 Mousson ULS JjSl £jiJI m»i <>» 

t 4juJI J^ <> J^i (il ^ i^^l J J-J3 ^^ 

jb Jj2 ^i iJiJi oi ^i f** <^J 
U5 Jl Jj*S oi 6^*1 ■* '*-*- f^ 11 u^-^ 1 
Jruchement ^j ^jj^j 

^yl.3 ejjl5 ^1 £*>■ <J£ Uyi ^ lifc t>J 



Jl jyu Lf-ii **;^*ll -*-»J^I »J-» L)' li-^J <)*>JI 

j i^I^I i>i> C>* J>*s Sjil oja o& <.<*-^jd\ 
,J^" ^ JjjJ Mohair ^ (j^i <*** 

AjjJjjO^I idfJI jjibj O^J-aij ,>^*i L« IJAj t"jvCU 

; (Assassins) uSiaSoJI jJ>Jl« 
5U-JLI ij4^L-^l iiSUJl « j^* lS^W uj^ 1 
j <jl5 iJJJl jrblaJl <>^> y»J inLjJJI <> j»j5-> ?^i 

SjLw JIJ JJ j**? i^u5y>JUl JljS^II ^ +>y 
iiSUJI oJA jljsi L^^lj ^1 JlISJI ^LL»p ^15j 

iJjij j£ LjIj fH ijjlJl OiU-aiwJl JlJ) 4JAJ-2JI 

ci.15 o^- J f ^^U v*DI .^ :5o*lj 5>*^ 

tiu^Ji fr _ j t *>«ii 3» J^ 1 J-aii o 1 ^ 1 ^ 
oj^j ■■-<: «±>jl»JI £,153 .jLjaiJl (.b-Jj'Jl <*^-j 

^^_5 tiJUll ieLjvAJI <> 3»JI li» ^ *-"* 



,$4>=%lt4U*4H 



05J _j cjJLaJl jl i ^uJ\ ^yic jlk; Laquais jjC J 



iial> j_^» ^ 



L.jih_J! j Jojo 



(Valet d'armee) o^S. 



^UUI Jl 1*1% jj^JI ,> ojUJI ^LKJI (> 
<> Bjj^Ui Babouche U£ J\ jl>j <>>^ -^oj^l 
jj ji '(ck-^Jl (^j U Jl**j) Papouch :iw,UJl 
ji«aJl IJ* ^a> IJU c&s .<hj*}\ Ji> 6* U4u 

*&> Jl J^z; Lyi j cl^ul^ ^ j /p/ ciuUJl 
JS^o ^ Jlj jl t /B/ ^ jjL*^ ol^U ik-l^ 
&.Js <> liJ| oJLjj j5 iwjUJl iJ£J| »i» ^| jLt 
j /B/( »u L ^ )l j^>j j— ij j5 U liaj '*jjj*II 
L513 Jk. ol 6^ dJJl ol ^ .*+^j}\ i*15Jl 
<*1<JJ i^jwJl [Ll^I|] jAlyUI J5 o^ tilli pij 
OjjLIja(i)IIj i5Mc LJ Babouche iu„jyj| 

/ ^uSjUl iiUb ^ iJL>^ LJ 
:^ji,>Vl oUKJI 4JUI* iw^*JI 

: ili^l o jj> dJ j ^ 
51 j I 1$j3 jj>j j Alambic 

■(j^^ ^l t^wj) a/w6/x *j*ij£\ 



tv*^ .^Jj^Jl (> iiOL, 5Ljt Ulib L.U i^jJI j 

</wp<? iu-jjiii i*j£jb u>a:>u ijus o' ^jki.,,; 

j^m-, ^ Jj: ij-JjiJI j juC J Jwpe i*l£ <^5J 

lift O^i 0< «5jiJ" Sjl CM O-Jj l^ljJl ^LUl 

Uui La A/o/re j Co/ow LuISj ) .(Moire) Sj^II 
(J JJ ,> i*15U «jl5 eSJJl ^li .(^ J^i ^ 

oU*« <> Ca/arrf cl«^J ^"iJi j^kUi ^ 

ci^^iJI j elU, Jl IjJtf^Jlj tiuyJl j^Sl 

Ir - r^ S?^" o*** 1 " t^* J^ <iJJ' <-i-ojJl ^»j 
U llirf Loj* jjjj t jl_y-» jl <>i 
j ^yiju jjJl (^<Lu ) mesquin iiii \J 
LU*>o U oj^k; j c4i (Ji '(j»j^>- ji ji2i) **o*Jl 
LJ5J lijljj ^jJl j^w <_i*,yi dJj yi j^ui 
.(avare) Jjiy 
j^> J] J-oj j5 Jj cUpjjJ Lij»JI iJLyj 

^^iio IgjZ 4jJ5 (jl JbtJ (^t>- C JJLSJIj ii^Jl 

j5 c Belette Siberienne "Lj^jj-, <> Ijj*^" 
. 35 Chamarrer LJ£. i^jilJ ^b o' — elu ' ■■ ' 
Utj^ ^yi*; ^Ji\ j o>;l5 Laquais <*1S ^Ij 
^Uk<. JU* tSj^-^l U£JI »J*J ^JLj .l_^ 
oJ2iJI o*>J .^ULV^I osuu *lkcb -jl-u iii^L; 
ciu^yjl ULII Jl iJ5U«Jl ^»^|^ Laquais i»15 
J*Aj LuLwl j |^j3 IjjSfl j5 v _^J| »L,j^l C)\£ 
dJJ^ j t Uy^ ^1 v&jil ^j*-M j^l o>5U> 



^^Jt^U^lft 



U+> j l^ijii\ JJ ui£i\ oJSsil Sj*>"5ll Ux^Jl 
Jjii H»^i b. IJAj c[(iJ->Ul] j-i* ^bVJI Oj^l 
.°~Zero= Chiffre o[ o^bDI J ^5yi 6j-> 
.■Magazine Jl Magasin & 

.ifl^U JU» pu ?U+lu o!>U ,> «^bi» J» 
^ JIJI ^jJI JaUll <> bu oUJSJI o*l> j*i 

j ij-UjilJ Mi-Jtt J UfJiJ i "«jLajJl Wjl-u" 

Ixw^l j-aJI ol^J j Magazin <A5 oJ3o 
ii>va yij) A>a>JI UUajj Magazine i*15 b>i 

4iwl^ jAC i>lUI OyJ' J "^>J -^ (Bj^W 

.(Collection) 

a>j c|^| cUwi ^ <J|jJ| oUI5JI <>] 

: [7JH\ JilijSl 
^ty ^jJI : [i^UJl] :Ca/i/e - 

J>Uw \ y £j> a* ill ^r J| i***-" tL -i^ 

.jIjju iiuL> *~<b 12j 1 1 (>>JjiJ! 
45 ^1 iJ^L, <> _>-^ ^^ -.Cherif- 
j»jj« jLJI ll» »^b> t»Lfc» jij ja»I : Ewiii* — 



i^-aJl SIj^I L^i a^j : E/uc/r 

<> tljj ,y*«) Kseron: l$ii ^Jw ,yJl 
,(oL>Jl Jj->LJI 
J^uflll _>» L^JLoi J*J j : 38 Esti agon - 
!j\) (drakontion) J<*j^\ ^bJJI 
drakon c>* tjn-^ 1 (J^iJI ^bi^ 

-ll5LjJ IjJiu dUju ^w Ljj j ,(^Uu) 

JxpJl ^j (Jill 

^LujaJI ^jb ,> <o«-b>- j5j : Guitare - 

¥~° jj^j ■^yb-j'sb *zjj> o' •*** 8 j^y^ 

,> UjjJj cntL> ^1 Cithare i*iS 

. 39 Kithara l&jri\ 

:Chiff re-Zero 
Gerbert Jbjjj jj^> ,j— i>JI o' .^=4 
(jjJl y. cuy UJ bbJl ^w?i 1.5JJI 40 d'Aurillac 
jilijSl JL*l_l ^ ^ y^bJl o^l J^ 3 - J** 
JjwJl ,>£J , 4l ( «-'lj jUw ^ (0) *^^l _ ^J^ 1 
Leonard de Pise ^jj jUjJ ^tk.^! J! Jj*: 
ij^* ^liil oyJ' J Fibonnacci ^yv? ^-^ 
<Jl^) cy> ^*b>- ^1 (Zero) US Jbuu_l j 
. 43 Chiffre l^ J3u UU dJJ j L^u ci^yi 
v JIj j i«j*JI 5_oJ-SU I v-«j ^'jl f 1 ^ Jii 
:JI 4Jlk<^l j ^iy^ ^Jl (Zephirum) Ji+s'i 
Zero J! Ij*».i oJ>>o pi (Z^ro) j (Zefero) 



^Wt^Wtf 



^j^l .......Ml ( f l 106-1030/ _» 500-422 ^U 

jjcl^ltf <> 107 jij yi.1^1 J **J j tkv i+rtSJl 
^ U- U ^1* zero j Chiffre ^yiiK L? Juo -4 

4-J5 »^>JJJ t^iil J^« (^LjjIjSJl (>OJU -5 

,yJl Chimie o* 1*1 Ij*u3 *L«*»o Alchimie 

*Uj£J! v Uw»i ji3«l ^JL> ^5U^ y>o* -6 

.(J^lll) 5L>JI mJUpI ^ j ^Loi ji 

*ik; «-> u JoaJJi la* ijsisji o,.i..w.T.„i -9 

(Alcool) So M c^^usi ^sJl ^UJI <> -10 

:5^l3ll *&*iy}\ j 

•A- «^ vi^ * 

Antimoine J~©i Ji l^jH ^^IjiJl .^-.- -1 1 



iJLiJl U^sJ j ^u5 ,_ifej. [£\s]:Caid - 

,> ^b *Lii Ljji Jl Di 1 *^ I* M u 'r 1 ^ 'J 1 ^ 1 

•sdLy Ij£a 3 .^UJI eJ* ^ JjG ^1 oU1S3I 

. ^ajI^SLuu^ Utf ^j : Orange- 

.Lj^jjji ]:"*/«- 

. 48 <x-,jUJl <> : /izi/r- 

, 4 \£jA\ (> Minaret- 

.ijLiji^l (> \Alambic- 

■ oUb t«ltl -III 

Mjjjj jSS JSJI AMUfM ^SJ'j o^'j^i 

129 j 120 ji^iu, on U o^ 1 !i * ^ - 1 

« L'aventure des mots fran9ais venus 
d'ailleurs »Ed.Robert Laffont,Parisl997" 

jyojl\ jAn*. bl ^LxJl iftA>Jl Jw9«: -2 

.< f 775/_» 158^) 
jwUJI 3^1 v'^'j Abu'lqasi J^»^l j -3 
(>j ._iL>) tijIyi^Jl »-.U)l ^ji y>} tAbulqasim 



*$4y*Jt4>U"tti 



.(Alezan) LuUw^l J*> 6* ^-^ J! ^' 

-:,ilj*»JI 5L> jj .l#Jj*i j l*ij ilj *«>» 

jikJi ^1 ^3 'i^ 1 W^ J^>: ^j j J-^ 1 * -^ 

.( Camelos-Pordalis) iAu^Ul <> ^j-15 
o^i :L^W <J<J! 8Jj> (P.R.) o-^li ^ -16 
jSj -01 *ij .0*1* jU* l*i* j:>^-y b 1 " ^ ** I2 < 
X^jlS Jl oJi^jj (Sanas) j_* ^^Jl 1*1*1 u i 
3j£j U 3* v lj~Jlj .ik-_jill ijly^Ul Je> a* 
I ^15 jj D.M.O.E y^lSj D.E.H.F. ^li 
li» j tSena y> <*^j)\ U5JI oi*J ^\ J^^l 
jii .,0 ^jljjj c^y :(5U- j li-») MJ J^Uj U _p 
o Jj-^Sl, c^ui :»HJIj IUI O'^j* 11 ul-J j *L> 

,1,^1 6* Sj*S* : ^ *• t^ 1 ^> ^^ 
6> £i *U*Jl, UJ*o (^Ulj jbs^l <> *J*<»9) 
IJ1 o^l J*> ^J tojj-Jj ^ lij 23 3 ** W 
6 U j &3 .*cj *J ^*- co" ^J** <->"* 



.(Antimonium) is_ 



-.^1 j-euJl 



C/ve/te J-pi 0' ^>JI u-**ljSJI o>i -12 
^ut ^^w t<*o*JI (Zabad) jIj} ja i^jiJi 



uU Jj < 



•j^ (j*--* u'i* 9 - <> ^ji ty 5 -" 



" :oLuJI «->L»5 j iiji* ^i (> JS1» 4^^" 
j3j t jlL^Ji ^ly <> v^ j**-^ 1 jr-^ 1 J 1 * J V'3 J| 

^ j^tu -V^ U^ ^ ^^ J ur"*^ t^W 
.".■uKII 

L^juJj oi>J ( «^M ^-ij 3A3 CL_LikJl : jU^JIj cjy-J! 

J5 Icj ."<3_p- ji il=uL JU* ^ji^Jl £->yi -iiJJ 

3i,..,. |j ; L-JjaJI Jl <ajni\ iJSJI .^ii-j j2J <.JL^ 

. Zebitto Uj^ *J£JI cJ*a-i jsi\ y^ 1 

& 5Jy-L c>iS! ^>JI ^-3 jsl\ (Alezan) U5 
jSjJl y*jiJl UU*. t)L-«* i* 1 ^ '*«j*Jl (l)L^>) 

Dictionnaire des mots d'origine etrangere : ^3^ 
U L*> o» M-»' AlezanU^ aJruWjll J15 <^h* 



^4>=aJt6U*4h 



Abricot i«J5 &\ ^ Jjl. L> y>j -v^ 1 J tA»^l 
Abricot c,\ jSj: ^1 Lu-jjiJi iJliii'Jl y^ulyJI 

JaiiJI Ijjk <j' Liyl fj^fj .'LuLl-i'^I Jijt <1>* v^*L> 
<>j . wjj"-' <y^>! *^i ^*0*J' J !Aj-oi (^-yJ 

iiUj 5^»J OjL J jAjJl iajjjiS^I <u5jll iU-aiJl ,> 

. V ^II 3 yJaiSl J»i ~aJ±, o,l5sJl _ja ^UJI £j% 
JL5j .^j^ t>»jt :^l *JLi^>Jl ^ jlL. j5j 
(_jy>L a\>\jS i5^~> i'l.ijI Ojji-'ill sjjt <jl:i5jjJ 
.Articiocco IJUsj^I SMI) U^* 
5j* SjUi ^ o^l (Chicotin) US jlk; -19 

^ j^- ... ^ ji c5_j_li (> i»>*i*. li> 

jlk» U5 t (Coloquinte) J-few >JI <>» ,-,->:; — ,,, 

,> <*!£JI jki j^k» j5j ._^ y» L J5J ULoj 
ij~o Socotrin Jl tSjjj^Jl *-,l y> jjJl Socotora 
.Chicotin l_>±>i_j Cicotin JJ J (jjtiL Jl 
^1 iu^JI iUJ^I ,> Uui (Aloes) US -20 

BJJ I _ji o}-ji y> ui^ Lflijli .LwJyJl Jl cj!>j 
S>«JI ^JL, - sjftl j 53 IjOl :ojiJI jU L5 is. 



:^LAII 
Ail C&1> o^ UJe »i*]j 
Ij^oj fr^yii JAff ^ji-j <Ull I Jl 

.UJUll jBljUlj t^Jlkll j 

JJ y>j Ai j 5jL>-j *J3 J tlfi* (JJl 6J^ff u 1 "^! t| i^*J | 
J^UI Jl jJsji* vu»- LfJL3.b Ul» cjliu i5j3JI 
<> o^ij^ fy *J*} .L» r^J*' J! J*-»y jjj^^* 
tjtilj .ijjiJl Aa3\1» j^jj t"...y»}JI ji-oi oljj^l 

t^yujJl jl (JjLJI Ua :LjuJJ t-jj*^' J OifD** 
<Lr JjjSl lUlj 
^J*; ^yJI f**il j Abricot U5 -17 

j jjijJlj t(jj5_)Jl) ^J^Jl l <l ""> lj t fn . *l l 
jjjy <JJjyi iiwaflJI (jj ljJ>w ,ci*J ^_1Ljs-JI <JLuu~.l 
U*Lj Uy 4iJlJ»wj iUw 5jji { jL**£j iJjuuJl jbUIl j 

J jy_>jJl yi "^1 . Prune ij-JjiJb ,^-oj t f.»:.»ll 
j^u jj coj^jwj t^oLj-'j/l ^jle jiL. (jl5 wJaII 
Alftii :^tul).6jj»vij jSjAII ^^ic (^Ju^lj vL/^'j 

<ji ^UaiVl ajSti j 3 cJjfljJlj ^jiJl J*iu 



^ytlt^Mfl 



.L«jj3 JjuJl jij^ jl tj^ -25 
ji Cf&i-J** y*^ ^ ^' ^ U «<£ _26 

.^j^wSlI j OiJ^-J 1 J l^ 1 - 1 Ul £*~° J J** 1 -*^ 

(Moire) iJ5 iJUi-l^l y-^lyJI o="V £*jj -27 
y, (jlii) o! : Jj«3j 4 Oi^l) i^^ 1 J-^ 1 J! 

jl olasll USJI ui D.E.H.F^ r l5 oUij 
dJJJ5 j . Mocajarro iJlk^l j;> u* ^-"j^ 1 
(J^>) v Moire p^p <jJJl J^t v^ 1 - 9 J** 
.j^ljSJl oSJj .j*Ml ^>«« ^ W^W ^j-^J 

ixoKjl kos* j LaJ ^*ll IJ* ■** fJj> ^i^ 1 

(Moire) 1JSJ ^j«JI J-»Sl <ji ci^= £±»-^b 
J^J U :5jijii j S^yij " :C>LJJI j J15 .<5jJ«> 3* 

:J« 
VI^A oub i>JU 0j^» j 

D.Mathieu -<^LJ ^isii'il u-r^ 1 l*i 3 

3 ^ :L_^Jl j 4 «KII J-J J**- & flosoy 

O* JiiJI j U*> ^! JJJ cSji l* 5 '(Muhaijar) 
jji\ i : i^JIS ^j* <jK 3^ '0*^-) M-*' 0! J^ 



4l U*j uW>i ul3«i-* ( > l WJl 0* Jiij .V-^l 

^^^Sl J15 3)±> ^j~ ^jls j&^l vi^ 
iu-aJj ujJI : SjjSr^j^ll jj-a^ #i Jlij .0^3 
dJJ ^.j ."oj0» bljij :JIS t ^-jlJ "i j i^ 

o^u L^j ^1^1 l*»3 c/ 1 ^ 1 ol iJ u ^ *-** 
j jJl-j U* Mil ^ *iiJ* -lu Uui OltJI ^>«JI 

^ ji JiiU ^1 >Si ji JJ i c jis (J <^>Ji 

jl jssL ui J- 5 - )L;J, w 4 ^^'^ v- 3 * 1 j - taJJI 
^s^ji ji ^jUJi *ui J! LA.i >a fJ J* .Wjji 

v ^ji y>y l5 *- i oi5 L5ill W J s*' " 21 

,^1 V ji> ^iyi 

"S (3 3 5^) US ui J^L- Ji^ J ^ " 22 

Ja5 j_j5> t (Abricot )US UL5 — M J u^' J^ 
t : . ..-. ill Prune 5JS -ulc Jj3 (3 ill ,_ji*ll ^ 
.^yJl f^oJI j u^^^ 1 uu ** Abricotj 
t j^Sl :^ ^U5Jl oi*J Uj*JI J^SlI -23 
tJ ^l tD U>JI .(^) **=» 'l^ 1 '^i^ 1 



^Wt^U*4lt 



<. (Moire) pi (Mouaire) oJ^U **- — i/Jl 
jsi\ (Mohair) ^Am\3 LjA* ^1 ^^-^J 

^ ^J i< r £> U£JJ ^Jl J-«JI -30 
,l>ji ^ US' t Jj^sji j^iu »jj^i ^y^ 1 ^Ufctfi 

j^i ^ ^jaJi <au*j3) us J J! A-Si-3l 
jkUl j ^^ ^yJl Truchement lu-JjiJl 5-*JLSJl 
»j* oJL>j (jlutl ^jlx^ &•» .^1 j o>s« US 
yi* ^UJI Oj!Jl j <**i8JI 4*-i>Jl J! USJI 
JI ojj^k; pi Trucheman pi drugment i^v 
Jj3 i*J£Jl olJIS ,yuill »!**> cxj <.Truchement 

fJa v^Jl>Oj Jill osJnJJI jl 4—ii jl>jS1I ^ 

Par le truchement ) : Jyti <■ lS-Hj* 3 l**** t^ 

jj* ji ij5 &> 6* i i'j^ ik - 1 ^ : s?i ( de •■■ 
...ijs 

J-oSlI i«j^ iiu-J (<jU*jJ) 4j15 (J 1 (»y**J 

JI Uol viJi*J j3} .p-OJ J** JM viUjJU L>&)j 

OyJI ^i» t U^JI Ji> j*e >I Ji> <>c **-i>JI 
-us o^fc jjJl gjji\ y-iJ 3* j — _r^ J>^ 
— 5yiL. ijjjjJl (> Sjji-Ul Truchement i*lS 
jjp-lll Drogman US U>j5JI U-JjiJl j ^j+k 
0- Lftjjju SiLiil Drogomanno Ulkj'JJl t> 
l JUj ^1 Dragomanos <£>Jj±A\ Ujy^l 
.(D.E.H.F. y^li >:i).Uyi ^L, L+i^i 



P^ji j **i 4j o'i c JU^Ii J! vj5i o^ (>-) 
b^kJIj c^ui jl,j^»ji _>» ^*Ji vr^ 'lso* 11 

i^jiJI Mo/re «ji 3* j J* 5 <> *°j^j u 3* S?^ 

u i o* ^j ^ J ji X? ' J#- ^ 5 j'r J by ^ 
IJSJk >i* ^LJI OjaII i^> j v^ ^^ La£JI 
.(M»Mfl/re) 
Jj L^-ii ^Jl f**ll J J f ) 5jU ~ 28 
j Jli .LiJ i.^1 j 6^11 J *^>JI 3 ^ J* 

^x> U U^-. J <5UJI ojUj (..) ^*Jj *l>j 

»^j } : JU_J -<Jy 4JUj : j3-al» 3^1 Jli .jjjjjj 
j JG.{ljl- ^ l ^ JI j^r"J l bi* * , ^- JI Ji* 5 
jU j (..)' ^>* ^ :c b '- tfJI 

j^; jlJI o' 1 ^ **(# 't-=>jj :*jjU ei>»lj -'L-Jj 

J! J^ Oi J! -"^Lr! J ^^ S?' L *^ U 

— 5L2JI ci^ ^ 3 (Sjiyi j Sj^ll) 

^1 5_j— JjiJl (^j^l^iJl Jjij -29 

Ojiil j ii^iL^I <> c^«L,l (Mohair) ijJS 

^j*!! J^»Sll CX U>!i>i OjJbfJ^I ylj t-r S* ^-Ul 

(H) »l*JI oi ; UJ^I oi* j >iU ^i^l j.o^) 
Upi^U J**^ U. t^j-JjiJI iilJI J *U Jtu3 "i U>i 



*$4>*Lft&U«4!i 



J3»j : ^>\j ,e^3 J'^-- 1 jJ*-» V* Jlji(...) 
<> o'>H>- : j^*-JI j" : rLuall jj ."4-oJj -us 

ills j*i oi o-iiJi o**>. J ^i .>usi j pi 

Lfl» jj"" (jj^L>ji LfJ.» jbLoJl ^jLj_aj <a>UJI 
l^-ji- ^JSJI pbi ^tf IJli 'y^y L^y-jij 

l yh^t\ I jnV t ^15 Uj (fcfJli }L>i (jl^ U» iJu-aU 
yl tjl^>JI 5Lfc> jj ."_)JJlJj j jjjj Jjj jjjU-i 

j^ylc BjJLiil fcJl a-oj SjjlAII (1>j-JI ~jjb tjj.o.'.JI 
t>^ f*jj 'j>j~JI ^eA; ii_# u'j^- tJj*-* Ojj 

Lpijj U; si>j 1$ nil ejjL*- (> <-\yi\ jl>jb 

ipjl> ^^iw ij-JjiJl j Laquais IJS -36 
D.M.O.E ^yyti v*J<5 -J^j '(j-*-**- '%y J 
j «u!j jLill *jIjS j _jjji jaw ^ IjUicI 
^y; jJ <> Laquais LJ5 $i Jj t (J) ^ful^Jl 
^/cayo <*!U-^I oJi-jj <.Al-Kaid jJUJI j*j 

LjMl»A!l J! L>MJ C(ij5LuJI y-jS^Jl ^^^uu 

j alacays LujiJl <a-o^JI Jl !_>*»• ij alacayo 



cL-ldui <> ^^ : il>j| : Ci Ui\ j _32 

(J*»J*UJI jj .£jjj| tUj (> i.^.11 ...y-jJj I-jLuJI 

:fcxxjl Jxt>^ jj ^Jjjjw Ljji rVfJ' :Js*>*JI 

f>*II jj .^UUI Jj5 ^^Jl, JjjL »£JI fjLlo <_jj5 

ejwil jjLJu (>j. A i iv ll ^~>lj i-jji : <Ul»JI :Jaj-jjJI 
^li-b ^U 4ji>J| o! iiJjil JjSi -vLA" oy ch^; 
.ejL»I*« ,jjj\ 1 t( Jj^JI ,> iijj Jjjb 
U j* iwijUl y«pe <Ae. Jjj (jjJI ^yiJlj 

Lf«-oJ <^>*i i\y^i (j-UI ^j tSjjJuJL (_3jJO -jljI 

.!AjjL Oj^J US' \ja~p3 frjSj j5j cJi-iSlI 
dt»ji*U ls*3 o-^_ja!I j Cafard &H jlkj -33 

jLi-^l ik«j (JjljJ_j«Jlj C^l^l JflUllj in n^'ll 

jlSJl ^ U-l jlk, US' tl ^UJ| jl^i J5U j 
ii-aJlj iCafarder JjuJI ^ jiilj .<j>>Jlj 
j j^b j5j .Cafardage ^1\) <.Cafardeux 

(jl Jjyj (j'ilj .jAc ^jLJI ,j_ja)I 3Jlj LwJjiJl 

i> c^Ijj c^il5 ^jw Cafard JU«jl-»I ^yw^JJ 

viuJL>Jl JU*i-.^ll Jl i_i>jj (^15) 4jJ5 JjJl^. 

. ^i«ll ji jkJl j j^jcj ojj (Cafer) U^ 
(jljj>JI oj pjj -34 
t(jjJj "-s^-jj 'cwj:J-*^l 'J 1 * ^jUo <> -35 
J^JI oi D.M.O.E. ^ r \s jj .'ytijjj 
Sammur ~*-jjj&\ i*i£Jl <> jy«-L. Chamarrer 
,>c (Belette Siberienne ii^w vi*^) t^**; 
.UjJL>. *U5 ^yUj ^1 Zamarra X^Si\ Jj> 
d>* lSj-'j iijjj" ^' J : j^i-Jlj" : (jLuIl jj 



*$4>*lt&U*4lt 



jjji 4iJUo ^Ij jaj ,^y J-»i & Papouchej 

.(4-ujVl 

<^e »jjju Jjilll t(^y>.jb) ^jj^aJI t^JLsl -38 
t- u j kl l ojac jj .(dragon) >-.;■-& ^i_* ,^-jt J I 

j*jS jJj »j*jj . . .SjiMW Sjljj. <**t j <. *lj*> jL. 

<LJ^. L t. n JL- o j tiillJA t_9jjjt» jj-JJb jJJ^ _J*J 'jj**^' 

...l^jjfll j £«Utf SjiUi ^ 
(jLjlJjj ^Uj LabJt Juus <-i^!J (••■) <^"*^Jf ^iA; 

"...If; ,_y*-»ii LujJ^ Lf** - ' J ^# 
4^3 UUx i (j^ by* J 3 " : o*>lj*iM *L*«£ j Jl5j 
c-ax-u oLu jI>J jZj o^ 1 ^3 '(•••) ok* 11 '^ J* 5 



J >jU 



& 4 



Kithara ijS^c^l i«J<Jl <ji fcJjil J>-^ -39 



^W, caloq ^ji L*L»i cii D.E.H.F.j P.L. ^ii 

^liJi .JuAj j tOulakesiiwjSll oib^i J! 
i^UaSJl jjjt <>e ^u-JjAJI cjJL>j L^JI Ufu 
J*i>* ^i D.E. jj . Lacayo i ! yU-'5( , i' alacay 
(Jjul* ,y*w (a) Lacayo i^L*-^! <> Oj^ 3 6' 

jiij ^JkJ eg? Lecar J*s <> Lecai iJLauijjJl 
"oi>.Sl y*>J" J jj5jLjJJ ^a» U y> j ; Lecher 
t j*JJ ^liJl j iJiJl j jl*3J1 tgi (16che-bottes) 

.ojj-J «-*LiJI »jL>JI <u\ju» ^j 
i*J^ J-oi Ja>o eSJJl tsijJl lift ~o IJIj 

O^Lui ci^jjJI J jjUJI JaiJ _j* iu-JjiJl Laquais 

^n»K (-—JjiJl P->**1J (4^1 j5 (fO^I ^tfJJt IJiA 

j) Ljj5 djJLWj ^1 Laquais Jl tiLb'iLh t^jilil 
( r 19 3) 11.jl> J3-J ^JJi Cald JiiJ JU» ( f 15 

.idij ^yJl Babouche 'US oi D.E j -37 

ij3i <> «iJUAj ) y** «^*l -Jl < 3_ > SJ| j 4 j .ii t jiJI 

»j».jj t(_yi* <>liJi ji j^* (j-jLJi oj^W L»j>*^ 
5a6owg ^1 ooo cu/ iU-jli i*J^ jl J^'il j 
4jJ5 dJLft oJl^ jAc ^jUI oyil Jj .fe>fW) 
«•!!> j^lc Jjj Papouch ^ Ijj> l$i. ijuy 
as U» tPapuc iUSjOJl ^« SJy^U tLL>b Jjj«i->j 
t5 li J-£.i ,>« Babouche' oW ^y. 



^^Jt^U'Uit 



cjUuUII (> \jj55 oLpI oSJj tkis Chiffre j Zero 
: Ji, chiffre oiUI idSJi oj* <> 5j^>lll jj^Sl 
Chiffrer, Chiffreur, Chiffrage, Chiffrable, 
Dechiffrer, Dechiffrement, Dechiffrable , 

.Indechiffrable 

^i iiiJjII Jj& L5 Chiffre = Zero <j^ IJb 
a*> jojiJI ^L JiiL»o juO fJ (Chiffre) i^UJl 

J^, ^ JjS i/i\ OL>a^>i Jj t(j*-o) o* ^J-* 1 

^j t jjJI ^ JIjJI ^L£JI >jJI ^ ji *** ji f5j 

,J ^1 (oj^) Jtfjj c( >-) J*J ^ -44 
j*J Jj Magasin ^ 5ju>lj <-<J£ i*-;>JJ J»*i 

Emmagasiner tMagasiner tMagasinage 
•t>! - 

iJaSi ( y*ll li» ^^1*3 Cherif 4-J£ jju jJ -45 
C\ {5 .(P.R. >JI) v^-' 1 -* 1 * >*' ^ "^ </** ^ 
(Sherif) ^>i <*_tf L~i ok*' j5 ^j* ^ 
; (Sheriff) ^jjl*^! 6* V " A Wl *k^j',/JI 



cithare j guithare : ojjUI oj3J5 **-«/} I cuk*l 

<- qitara iluyJI «- Kithara ^Ui>V') ^^W 
i^iLiJIj ^(guithare <x*ijl\ «- guitarra LyL-/?i 
^a^JJ Lki- o£L-i Ia,jj* c^lkjK* 6* SjoaJI u^ pJ 
<- cithare <^ly^UI <- Kitharaiji.j*^l) y-T 
.(cithare <x^yi\ 
Cj\£ 3 c f 1003 ii- jj3j r 983 ^1^ Jj -40 

Jyj ;cjLx>JI (Jls j -UiLiJj IU-JjJI A33liJj lijyu 

.(Sylvestre II ^LSJI j '- .al-oj ^jjiis o^UI c-j^i* 
io^l jklSjSl ji ojii^Jl LujaJI flSjSl Jlk; -41 
Jiw y3Jl i^USJI j^jJl ^ (Le:> chiffres arabes) 
_8„7-6-5-4-3-2-l ): ^l ^\ J* v^j jl -"^ 
^yUl i^Uj^JI f lijSl J^lo j ^ 3 i(0-9 

^-i-ljSJI ciji^ oi i* v^'j .(I.V.X.D.M.) 

(> ojj^ 1 j 5 ^ o'h <■'**.!* fh s </* ( ,JlJJ, o^ 

,JU ^ , r 1240 Jj3j f 1175 Jl^> jJj -42 

j P.L.^yJI c>->*UJI J15 ;^lk:! ol^bj 

J JiSlh ^ oL^L^I ^ j* J* r 1202 
^ LoyJI r lijMl J**u-i 6^ *iij '^1 *^' 

iu-iyJl UJJ kuu jJ ~*4is>)\ (Ji~^) 4*15 -43 



^y*ftc->U*4H 



cuSiil ,j_)^i Sjjj^ .oUtf ^y-ijiJI p^»>**iJ iwjliJI 

Oranger j Orangeade : Ji. Orange ,> l*jj-V 

.U,iij Orangerie j orangierj Orangettej 

6 i l*J* IWbl ^1 i^yJl ^-^lyJl j£33 -47 

(Riso) oJlt^l Jj> <j* ^J^J Riz oJ^ 

LfLol Jluu M-^Vj '^Jj*"!"^ ijxu^Ul (> 5jJl>JlLI 

t jL,o*5 OjJ l*J^ <5j-iJl J! J' ijl^iL-iJl Jl JjSl 

.iwjjju u,jjj jj SjLa'jli ojj ijj> 
jjk>JI lii-JjiJl j Azur liiS ^bw <> -48 

JLJI ♦LfcJI u^l t(^UJt) jJUll jjjSl o^Ul 

ia^*Jl (Jjjj^) <> SJjS-t. i»l£Jlj >L-Jl tiSj^JI 

US (Minaret) <J£)I ^ ttljil jU3*I -49 
U»> i*-«>iJl Jl IfJfc ^ ^Jl o,L* J-»Sl 5jSj3 
oSUiil 5jU cjIJ J~o*lll <Luj* L^JI ~A > v> a JI j .r^'j 
ijfpJI j^jk ,jp jl 5j-lL« o-uyUI Jl > stUV> l **jj** 
Ou-lj «Lvji ^ I^JUaL, iaiUUI o}l>Jl ix-u »Li 

y-XlljiJl JSj .Ljjl (> p-$J pjS LfAjj l^JllJl (> 

US' j^>jj .<iUJ J^j 3 Wt4* UaU>I ^eJJl ij-ujAJl 
Jj *Uj"il IJ* ^ !>IJj ^yu "i A^jjJI « ""■■*rPt 

L^waj aaJjII <jl tjjyUlj .USJI <Oj^c jijj Lw y» 

\+>\j£ jSJLf i*^yi Ui*Sii JpUjSi o*ri j u^ 

(Jl ill* OjSj U (^ii* tt^ouJl lift 4lt Ukl>jj (jjjl 



L£ tljil>JL Uaj iaJaJu _jl idU> J <jjillll e kS^ - V.' 

^UouJI jj.h'.. ,_il5y w^ihilll jjb^l IwUJl ^U3 
.P.R. ^1 .5.1*311 ^L"tyl j LS f lS^I jaLBj 
US 0' i*5UJLi"^l t^^ljAJI o**; jSjJ -46 
^u^fLJ-Jl Naranga U£ <> !>ui c^*L> Orange 
Jl »3 Narandj ij-jlUl Jl oJiul 1+i.j (.(oji^Jl) 

.^JyJU iJlkj^l Jl *J tjll JU3^jJI j^jj ~<#j*ti 

US aJ* Jj3 oukjl^I (iJJl jUJI JU5jJI Ui 
iL-ljj 6i-cJI Jijt 6* lj>-J4 o»«-L> jfc Orange 

.(jxJU^jJI 
(JU5jj) i*i5 J-»l UJ j~JJU jf9 tlift rvjs IJJj 

^ cjijj5JI JL*3-.^I j IhjU <>Su |J ^1 ^Lu>JI 

BJJ» (jl <i* jl,i."i , ■ J L£;(JUjjj) iftJfJ Jaj_u i_ij_v>vj 

i9jj^** (j£j J JliijJb t»ij*; ^1 5jUJi SjjjJI 

44*-33jl j^^U> j JUijJl J-aj (ji Jj3 ^i tlujjj 
jJl ajJaJl SjJLl Sj^lll jA Luji *_9jjJ«il LJJj tLwl Jl 

i> (jjJl jiy^\ jxuHJI D.E.H.F. y^li jj^j 
Jl iJlkj^l j Rancia <> oJiUI (jj* iJfJI ^jic 
il.jL. jwU c^jib Ljj L^jS JJ ii-JyJl j Orange 
owLS" l$i4j t (Orange) (^^1 lj* Jj*j l^j 
(jj£i j5j .jiUI j ti_p-l jLll» Jl SjjUI 8Ja >-J^N 

B^mJI j^/U j3l3 iJwjil *_*l (jl (jl ;~^>vrfJl jA (_^»£*JI 

(> Jj"5ll ^L*^ 1 u 1 iJji pt^'.' j 'Lfi* ^j^ lj^' 

S^aUI cjj» <jy ^ Jb ._*3JI ^j^w (OR) i*J5Jl 

.(D.E.^il) 



*$j>*ft&Wft 



^ ^1 .^jji 3 i aKilj * £ I^JI »li i«A"j ^' D.M.O.E ^15 j ^ .dltfj *Vj3M *> 

^Ull <> ^ j WSU ^ L^ 6* c/Jl 3^1 ^ Minarets oi^i ^1 S> US 6 t f 

tJ yJI £^, :SjUll ^U. ,> j^ 6*> >JJ 



*$4Wt&U*4tt 



Rousseau, pierre : ty 

Histoire de la science , Fayard. 1945. 
Paris, p: 134. 

Tuiller, Pierre : ( <J 

D'Archimede a Einstein : les faces 
cachees de l'invention scientifique. 
Ed. Fayard,1988, Paris p :43 

cn*3) Club du livre v £SJi duU f l5 ( ^ ) 
j^li Hector Obalk dJUji jy$* ^jj-* 
26 rue de Clichy) i^i tfy»*k 
*j> lAxr^i\ I>wJJl ijy, jM, (75009,Paris 
tf 1922 ii- ^l* cixiUSij Ll-;>1J i^jj 
Chirurgica " : 1^;^ ^l ILlu^Ul i**.^! ^ 
j oujS j5j t (jwliJi ^i i*l^».) -Albucasis 
^Jl y^Ji ,> l5^U*5t ^j^UI ji*. J>\X\ oyJi 

iu£lL» 3j^>^. Ujj:>UI <**jHI ei»jAlbucasis 

Codex ) Uuij LjLuJl LuLjJl 

lSj3*Jj (vindobonensis series nova 2641 

.oj_._j* »iji 200 j IjjLcw U-j 68 ^ 

Coulon, Alain : (J 

Introduction a la chirurgie d' Albucasis 

&UI ^i^ji^i 

Rousseau, Pierre: W 

Histoire de la Science. Fayard, 1945, 
Paris, pp : 125-129 



Walter, Henriette: ( 

Des mots sans culottes. Ed. 

Robert Laffont, 1989. Paris, p.p :82-85 



[ J 



Guyot, Lucien et Gibassier, ( J 
Pierre: 
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.115^ jAJlyUfJl J 



H.Walter; G.Walter : 



(3) 



Dictionnaire des mots francais 
d'origine etrangere. Ed. Larousse, 
1991. P:115. 

• (4) 

^^1 v^ 1 O 1 -^ " A -Hj t J ^USJl oj> Jj-ol 

ViJ* tJ^, ; V ^S u5U : JljSJl J* ^ iuUl 

lijL. r U>JI yj ( * t >o ^pUi. ijyljj- ixolc) UUj i 

illk, (> -Gt>Ui; j j^SU ~<&\J\ icUiJI ji t iJiUl 

•i^y* l ^ i(...ivJU.j 

^l^jju tiy** ,^ui !_»bS j "' 
Les croisades vues par les arabes 

i_i-aj (Jjjl aIjaJII li» Jjj (Oj*ll jjaj j ^jajuLaJl 
OJL4-ii-,l jjj t,jJjJ~aJI Ojjj J>L* k_*l> Jjl^J 

sorbet^ sirop ^iJS JUu^l ^ L^lDi *j 



»> i **- 6>Ji J! Wy»->j 
Les souks d'Alep pendant les 
croisades:"Now loin des gargots s'entend 
le tintement caracteristique des vendeurs 
de charab, ces boissons fraiches aux fruits 
concentres que les franj empruntent aux 
Arabes sous forme de liquide sirop ou 
glacee, sorbets" . 



*$4>*Ji6k»4ft 



Guiraud,Pierre: ( J 

Les mots Strangers. Ed. PUF,Que sais- 
je? n° 1166, 1965,Paris p.44. 

Rey Alain (sous la direction), ( ^ 

Dictionnaire historique de la langue 
Francaise. Le Robert, 2 tomes 1992, 
(Babouche) 

Ifrah, georges : ( 0* 

Histoire universelle des chiffres. Ed 
Seghers. 1981. Paris. 
Rendition : Robert Laffont.1994. 
2tomes. Col. Bouquins. Vol. 2. p. 344 

Ibid; p 367.. (u) l^j^ { o^ 

Sourdel, Dominique: ( £> 

Histoire des Arabes. Ed P.U.F Que 
sais-je ? n°1627. 1976. Paris, p: 32. 



Wartburg, Walter von et Bloch, ( £> 
Oscar: 

In : Dictionnaire etymologique de la 
langue francaise. Ed. P.U.F, 1950. 
Paris, p:651. 

Walter , Henriette : ( Ja? 

Le Francais dans tous les sens. Ed. 
Robert Lafont,1988, Paris p.96 

33JU. jUj '^jU lijj^i ^j^I v^j 
.1988 iU l^jM W^" 

Maalouf, Amine : *■<.$' 

Les croisades vues par les arabes. Ed? 
1983,Paris, p.117. 

Maalouf, Amine : ^ 

Samarcande. Ed. Jean-Claude Lattes, 
1988, Paris p: 150 



*$4>*Jt&U*4ft 



\jl\ -IV 



r 1992 .jjUjIj tJ ^^ 

iJxCkJIJxOO.IO 

. f 1986 COjj* 4^1i-JI y->U 

OjX.SH ijuUI t 3 J> c^^jiU c jxlll ^Ix^ll 

. f 1912 t j^- 

:a*ai.l2 

.,.1992 c^jj* t j^siijij « 331, 

:j#ill.l3 

ijy}] JxS j^xs-.O cJaJD t(/0 * ^j ^^15 

. f 1980 

:J»*-i i ji f j>-ai.l4 

. r 1972 cS^UJb il^ji fcw ^ 

15. A.M.F. : l'aventurc des mots francais 
venus d'ailleurs. Par, Henriette Walter, &J, R. 
Laffont, Paris,1997. 

16. D.D.N. V. : dictionnaire dttailll des noms 
des vetements chez les arabes. Par R.Dozy, 
Librairie du Liban ,BEIRUT. 

17.D.E. : Dictionnaire etymologique et 
historique du Francais. Par Jean Mathieu- 
Rosay, Milanojtalie, 1985. 

18. D.E.H.F. : Dictionnaire etymologique et 
historique du Francais . Par J.Dubois, et 
autres, Larousse, Paris,! 993. 

19. P.L. : Le Petit Larousse, Paris,1999. 

20.D.M.O.E. : Dictionnaire des mots d'origine 
ttrangere. Par, Henriette Walter et Gerard 
Walter , Larousse, Paris, 1991. 

21. P.R. : Le Petit Robert, Paris,1996. 



: 4-&j£ *>lj^— I 

.JJb . w,L>-Jl s-^ £»M j v^l jj '*£'■* 

r 1978tj|jjb .^^i^iifiL. 

: jbjVl iZjJiv -3 
ijj jjj^j «— .till ^^1 tjliJlj k.jJuJl Lt»L. j 

f l9&5 tayja ^^i v>" 

jIj ;<ijx,jJl ^jJl JU£) njjjSJl <j'>j>Jt 5Li* 
.vujjjj ij£ii)l 

& JjcU-!) iijJ>>*JJ tiuyJl ^ UUI ,l»^> 

pJUJl jb tjLkc jjiAJI jxs jL»*.i : ^jiaO t(jU* 

■ uii^U 

JUfi .JLjb ty -lj 4jUj j^SUajSl kzibjit J*, j 

. f 1986 
:i-jujJ*)I Sjl«« .7 

jxiJI ^i iJujb nziUJJI ijjju j i.ujhll ».!*£ 
-'j^ '«^UJJI ^jJI J*** J^ .^Jjtfjl 

, f 1990 1,1^1 ciujili *£Ui I^jtfi 

:(h_t>»tl u^UJI ) ^jjlUI .8 
f 1993(3^4^^ uuJi i— ,3* ((ijbTjjjaiU 



bUUillJJiLidj&lb 



(«) gy*k *-^IaL j^35jJI xIaj 



Resume en fran9ais 



Cette etude traite un des fondements de la grammaire qu'est 1'argunientation. Elle 
demontre que c'est un phenomene universel, puisque l'homme tend naturellement vers lui et 
toute connaissance- quelle qu'elle soit- ne saurait echapper a cette tendance a 
Pargumentation . Elle a montre" aussi qu'elle se pnfeente comme Pun des piliers dela 
grammaire arabe ancienne, et c'est une methode a laquelle recourent les grammairiens pour 
expliquer les faits linguistiques codifies et prouver Pharmonie qui se cache derriere les faits 
linguistiques eparpilles, en utilisant le phenomene de Pargumentation des mots comme these, 
postulant que chaque mot a sa raison meme si elle n'est pas apparente, et ce suivant les 
principes essentiels utilises par les grammairiens dans Pargumentation des mots : 
Peconomie du langage. 

~ La difference entre les mots et l'influence de P&onomie. 

~ Authenticite et derivation. 

~ Interference des dialectes. 



,j_4 oU obi JaUill i^JJjLiOL-u c^vjJlj *mA\ Jj^>I 

J — >\yi i-XjU i-jtuJI 6JlJ» j cjuJjcv ,yJI ;J_A*JI 
^*JI ^1 Ol j ^ 1) MjyL» i^\j^>j i^jLi 
t±ujL>JLS OjJLv Lj-«i - ou J— xu »^-i* i_££ j LiJ 
yj_tpj| (3Jj5LJ tiJJj j4_ft_j .>LSJl 4_Uj 4_A«Jlj 



j *ij_>Jl r*LJu o^jl 6— • ^ 6$) JsS^'j 
j_5j i JinJl ^ylp UjlSii -iyUjJI SjLaj*Jl i-»L>_j- 



/ >l - *<Lp -jbs ^t, *~U (.) 



^^tlt^Wtf 



JJj J_jo jIjJJ ^Ul f-isJI b&. ui j^Lvi '^ 
6 i jJUsj ijIjJI J-3o JJJI li-» U>i ^1 *WJ 
.I1j» oj-*i Lm iUi 61 "ill '^1 ^ ^ ^ <^ 

^^ £L- oM '^JJ ^ aj 5 * d S^ ck-^i 

^L^Jlj 4 (_j»316o) £ I^JI dHb <<->289o) 
^yJl *L« 6>b '(-J* 392 ) «/* <* ! J '(-* 337 ^) 

*U-Sl " : ^Ij* 5 *! <*• Jj«i '*=»-«* ob ^ ***"* 

4_SL. -;r ■ <-£* 6' "*! (-) i ~ L i^ L ^J ' UU; 

f L>jj^ Uj&ll tf^w i-ijfllj *l^ 5 ^' ^' 
^ |j| Lip J-.jJI eip f*¥ 0* tL * cr-Ul 
,-■ .,... U* 15S : JiLi JL5 &LJ (••■) L^v <-^v 

? IjuPJ JPJj J-jU iW'j S'^ 1 5l ^ **-> ^' 

: Luji L>*a)j t^l (^ 



4 L>aaJI ^<u ; Ijybj iJi-tAiJlj 6xaJ5illj 0^*-*^ 

^ * ir A, j-^JJl lj-*»tJ ^L^-V'i i^lj t^ 1 

Uulc ■_■--— 4_ili ciJUJl 0-* fi£u lis J L) 
C>>-^yJJI «> (-»180o) 4***- lj«*- <>» ^ U J.^ 

4^2. 6L5 L*j^ (_j»U7o) ^^^Jl jl>-! 
(_»149 o) ^-** Oi tr-^ ^^3 '^^i'^i JJJJ* 11 
!>Uk ! L-itf UjJ* i(-» 154o) ^^UJI 6i J^** ^b 

6 i lj^j -Li J! o*iij ck ' <2) ^pi>- ^b 5 s* 1 ^ 

jLbl <> J3I (-* 1 75 *) •***• & '^ UJI -^ 
j^>i v U>i 6*^ * l - jiJl ^^ Jl tUU «> ^ L,:JI J! 
C^s. Ui3-i J^ ^5L>3 jJ— . 0* >->: ^ J ' L ' ^^J 

1 I^_»y5 ^-ily oj^cj L^Wtj Up«— ^ ^^ 

;L>J^ dUJ J_JUi (J Ob ' ^ ^i^ 3 f^J 
^i l3 ; 41. 45U* U IU Li ^jiP Lv Li v^JJislj 

jli* fri ,J ob '^-^ ^' >^ iiW, t: ^' 1 
\p j^, ^ j^j ^ ^J-> 4 ^ "° "^ 

c4_*-pl^!t «>i*l^-IL. ji jjI— Jl ^JW W^W i-£> 

Jfi jIjJI J tk-^ 1 lijb ^J UJ£i '"^ :>UI 5^' J 
t \SJS 3 t j-S U*J IJ-S* J-*i L«l : J 15 L <-" *^* 



^>*Jt4>U»4tt 



ftij ti-ijsuJl {\-£>H\ Jl JJj jjL>J5 Jj i>-. >j 

c <GL«J lj-Lc L_»ijjj (jLJ'il ij*>^> iJulljJl jj^s (>« 

SjuLUl £>j_jj t5j— SlaJI jl ^1 nul l Jj^jvjJI <>« Oj'yj 
o_j ^1 — »*j"^f 4_Ijjj L» J\ (jl tdJUj *Ij3 (> Sjj»-^il 

-S_>o w j . n 1 1 (jj> <jluo jUjL^I jl <u!5 ifiUjs j -M-^ 

eJt^_> «j»L«jJI Jj_cuk« ^_»j ojJLiJl a-» 4JjU» U *J 

(jjl^JJl lj^ J30 ^jjJl J-utfJli «j £>»j Sjli>il iij-aJl 

4-jLjUj ^ olj^j 4_1>I a— 4 (iJJl i^jillj ,y«J "i/j 

. <l0> l*JL»! V^lj^Jj ^U, j^ 

JxJUJi ^j-^u a** uy jua &j J! Sji^^i £> 

jJbJ IJI 111 SjJli ^ 4J l5 _« M "sf .JpJli .o-jilij 
o--jJj — ^j^ *&} - ( yuu LJ 5jj44 iJiJlj .9j^y 
L^_.j tojiU I — tfJj (^a* L>Ii 51*>JI Ui tsjjli I^J 

t|^, ojuli ,> 4^j*Jl j iituJ (ji jl>J jLSj Mi ^ 

.jjjw ,> jl i_uji <> 
: Lfcjl e^jlj ^<aJI £■« i5j*JI Ijuw -2 

j laj-o jlj^jj *i <_ji <ajL-Ji Sj_«iJi j u>Si 

ji-ii SjL»)I| «^j> jjjtuj tojli^l j p^-jj "ill U1JI 

Lf l*il j jxtf <Jifi -uu ^Joii jJ6 L^jLjI Ijli .UjjjJI 

^ Lf^J j' l <'» » < '» iJJJ^ ^ <*±* J& tojli^lj 
*U*UJI .li* ijjil |jjk ^jyj t L^jjji &i l»ji^ c£*i 
*Ulj JljJi o--* UI#B jli :J-»UjJI jl JjUsII Ij-j 
Ol US^^^jJl 1L^ ipiui J^JG JjSfl Ujlvj tiU. 
i l5 -liJl <i^ o- 65WI-«5* £,LAllj ^ui j_*ui 



:iij*JJl jUuSVI Ijuw-1 

' ■;' S-jjxUI <>ulwiiJl 4_-.ljjJ ,ji j ^J-i "^ 
ji.J-.Jl jJJxUl ( _ r fJ ttS^ 1 'iJ^Jl u'AM j lSj£ 

Ji}\ j*|^feJl p*i ,> jt>o?l ^^j ui_jAl J** J^l 
4_^>.jj jJj iO»L_iJJl ^L ,>£ <iJjjJl lilll LfJ jli»J 

1^1 < JSj jj ^hjwJ j IjJiJ 1*15 *J* l^uij v^* 11 
t l^,-,jiL*4 ,j_» ^^-i** j »>-!**■ <-c!>LjJI Ij-*j* Lfjiit 
Jj .*jJLc Loy>-j ^IojaJ ULjJ t jL^j'Jfl Si!>Ul : tyiii 
-<_jj_iJI ~j»ii ^»j- (J-ij <Jx aUI j^L*) Jj-» Jl <j] 
jJi* .MiJI ja_> ob 'f^ 1 r?*3* '^J' -^ : ^ 
.<_;_, bLjT L*j M-iJ -(Jjc»» Ji_ii t Jjj J5 L. i_.j*Jl 
j «jl>J ^ojjjJI iiill ooiLxi" jj^l <> fjj jUjvi'jdi 
t <6) ijjifL. jl L5jki» tL>x»5ljjj L^fcUJij Lfi}j> 
(Jjj>-Lj LjjiSLi L.!^ Lia^: jJ LUI !>Li. JUj a* 

J_^l y*_fc> <^^Jl **J>j3JI oJtf i^jjj'il oUill 

jj_JiLII ^j— jlkJLI (j_-e ^jlio : L»blj^ (>• «iU Jj t ji^l jl 

iij_c> t4_«ulw (jL-o'Vl OjL-ilj L* jAj i JjIaII Jaiilb 
. Lr JUJl J_^_>JI j LL-aOil jUsIi'il JJ J^*. 

^>0JI jjkljfcJI o- ^ ^ jUoS^I S^»Up ^j 
JLl* (jj-^i "^ oi- 1 *- <■ L-»j*t (ij*Ul JU*i-.^(l ^j 

Ujj ^1 iAlJl j l~o*l* ilJj Jlhj ^(j t»L>>j ji ^ 
t_ij_»JI Uj (JJJI 4jjJj / ' Jj*P« jrfi jA Ujlj t<JI 

IJlj* jjIj c ay^*-*! ^ Jsi^J Oj*^-^ I* j*^ 3 Ji 
!>-• Jj-^ J 5L"ol Oj_U>j tayJ^-Jl yjijAlil lJull 
4_a-oS j-su23 "ilj .OJLJJLC oUJ j ^jjJljjkaJl jAljfe 

J^s^l p Li>^ll ^jj* UiJl JJ JJiiJl o-> vi^l 



*$4y%ftv£Wit 



^ly *U- ol»Jl J* J+-, J-^l iilil *=«^>} 
. <13> J^l »JJ» ^ 
. I ^^y i i*i^l3 S>i ^ Lull ll» i^yj 
c*JS*3 U. j^ij tA**>Jl J*S ^^ ^^ iH 1 

J**i t " 4) >fcdl otylb ^ Ui3 li» J! jt-J 

j; <t?l i ^ i-y^l **-.,. liilj <*5L*JI 4*1 o>*w 
J.U j^ 3 oUL-ll 0-. ^ 'j^ U J 1 " 03 'S*^ 1 
L. Ij-tJil i^J**Jl j»l^>^t oift <> IftUwIj .^UaU 
(J _jL> t pjjjj>-j <u*-ij 8^l_j5 ly^j t jixUL e>wl 
^1 r i. o^^ij < jW Ji J* Wli W J 1 ^ 

S-^iUjJI J i_*Jyull ji 5— aUUJ) ^-U Jj-J: ^Jl 

.iaJjJ*JLI 4-uLj->JI <Lx»jUj 
JjJal j-U J_»I«u 4>jiJlj iJL^I i.Xu j»lj L»j 



^ ^ Jju, ^UJIj ^ ^ J* J^li 



JjLaJl 4_>j i-3j-«ii « 



• ^ J - L 



b JjLiiJl^ 



, <U) (^Ai^ c>x <J*teJ-^\) 

\ '.j SaeUJl o^> JJL4- U <&*H\ &* ^ 6^ ' tl i 

^_c .^Ui-lj uW^-'j f 1 * 2 - 15 ^J Ji* 4 i ^ l i iiJ, 
v _3^a-»t£ "Ujuoj JMc^L JiUlSl oi* o°*i g~> ^ 



^^1 JO*) 3 



>J (_5jJuj Aj-cJI "Aft 



jyjl ow% 4_^j t l^u^s 6JJI f Ul »U U-li. 
. (,2) J,o pj ^Jlj ^1*1 ^1 ^-Jl 0- 

^ ^^JUJI ^_*JI o-ilUv, <> JUjo y>o -i 
fcjtf >W i^iAJ 5j>-a ji 5j^x« 5^ j>»^ 6i^i 6' 



^>=^tt4U»4ft 



j f-»lfrj <jLS «iiJJ «Jli» •' ' "UjJIjSi <-9j~a3 4ju*j 
viUU J_-aSll ja«-2JI *U l*-b ^LAI ^naiJl p^LSJl 

^jJLxj Jj3 dlljj t t5_j>-l ix>LJ <> LplSL»lj i±>U ,>• 

. • a2) jfL>i j^iJl ouJl j J cdfei - 
- <24> oLiJ <J olJl^5- <23> (il^i 

• « yikc ja j>J ^ U *Ul v^'j - 

• (25> "^ii*"j "4i" j I il* -.- 3 

j f-^ J! Vj-* 11 jrjj-* J->Ij3JI ^L-^ <>.} 

. ( 'jt—J jAji jLSj cjj5 j^Jt(Jiij jii)jK-Js Jl 
. * ^jIjUJI J->Ijl> (>» dUj £j5_» <ji jj>oj 
j jjL^I jl o^-Zy vj^ u' ^~«yi <>i& <>j 
(jj—Jlj <3lj-J)) }Li« jj-i-oJI Ojj-> JL>^ rj->d: 

j LiJii-l ui-JL>j <ji ^JW-oSl y£ iJjj j£» c(jLJlj 

< J-*j J! L« 5 o> li t(jj-Jlj .1 jl— Jb j*i "ji-JI" 
jlii li^jj ^"ji^ 1 " j*M ' l«B US Jyi H : Jtli 

Ijl£»j .<>K>i t«J*J <-3*J Jl SWSJI ,> j»Ij JS 
o*I^J jjljO o j— su L, >j»j . <28> cjLaUI J_Wa33 
j-J^b Uu2i . (29) jljJUj oi— Jlj jLsJL "J»tr-sJr 

*L> ji ^ (^Jl jju ^l^ |jj fej\ ^ jLJI jJjj 
L>ij .Lvlj jL-aJt U ^J iluS L-Jj c»lb ji tili jl 



i^j-CjS « »>Jlj t yillj ^i J>ll IjJ^ «iUjJj c^jiJl 
i^,Li*lJ yu*\ ^Ulj ;^}JJ 5L.I jSillj c-lJ* 
U^j cU-Jil j *>U vb*?'j '^^J *-»' j^'j 
. (l6) Uj> 0I3MJI ^Lj '^i olf^Jlj; jUrtl j 
31 >oJl <>• ojju *U» <>j Jil3Jl <M*t C)\£ Uj 

y*juJi j jJji <_;i j_» t Jj^i 4ji ji j-^Si Uii 

j ^ .Vl 4_!i II CO^i ^IC y-l— »)(l j U^Uj 

*i ajiJ. o-, jj_>jJI j Jjl-Si SjSjj . <l7) JU^L-^I 

ij_o j otjiiii jji^yu (wj o-*j tiij«JUij ><j|jii 

L_i 0L0I Jl Jj-»jiJ 1^1. jUju*. V OjAJ j4* J5I> 

. <18> jiuii oi* j *ijT d>» *±3j. 

:oUUI J>Ij3|juw-4 

ljj>-Ij i_»jJLwi jj jt>lj o>^i ji* L»Jt>J j5j t^j>j 

ji "cjL_JJJI J >Iju" SjaQJI ei-» ^jJ* jJJsi jJj 

Lj-Lo Uui Aj-cJI SJJk «illjj-il »jj^Jj. "<-=-»L*JLil ^&y" 

oJailll oUu*>Jb lji*»i (jjJJlj t>ui^Ul ale OjL> 

. <19> y-Ljl^lJlj ijjjilJ OJU> OJU 

fj|jj»l 3y>l£Jl oJa jI^LI Jl ^^1* ^1 jUi j5j 
ji^i ^^U ji <jLs*J *ji ouwivl Uj " : Jji, t (^ 

j £*i*J 6*^ ^ J <> \j-i ->jj IJJ* ' <f -kL>J <ji <>. 
JjLSi (ji ij Ju JjA C(jLl > ^ a J (jLjuU J_»lj Jj*.j <AJ 

0j5i oi o j^Sl (jli-i <jli c5jl>Ij L^JjlS JUjO-III 



<$4>*Jt&U*4ft 



l^ j3 j J3-U ,Jj J.L_Ss |J <_UJI 1*1* 0-« L.I 

. l33) JfcJI j oljjJl ji SliUJl Jl^-Sl *u*>i «> 

^ - : J15 J^> c*' fW 6! ^ tUJI ^' ^ 
. (34) " JL^DIj IkiJl <> iSj*i 

- ...I j t4r «J»JI J-«*JI f^ in til tia*Ul*l 
-Ul — ' -^-'" j ^UJI j*lj!iJ L^cUi-li tOJjS 



. <30) Ljlj l^a^ Oi*Jl y*J V*} ^ J 51 ** 
.4JUJI3 j»Jl v^ W^/J 

iOJl *^-J *J JUL oi (®)Jj-jJI t^»j 41* l^ 



iwljjJI tA#l^» 



l(/0 JI^I ^~^J .58-57^ ,-» 1359 ,2fc 
.12^ c&uijSJI j^ «i>UJI Jil^'j 161-160^ 

jlj, J^JI > t 6i>lj jyi ^ ^' ^** C**^^ 

.400/1 (o.j) o 3j * ^JjDIj j^JIj «^J J&JI 

iJL.,^1 L— > tdjMI ujU sS>^ ^J >*^ >^ "* 

;47^ ,1985 ^j^, t 2i, ,^-oyJlj^b «W"J 

.52c51 

.61 ^ **Ju£*yll-7 



.7^ t 1994 4 Ji5-^l,4 i «UJI iiliSJI L-. > ^y 
.160-158^ 1 1981 ojj^ i^l 

c JjUll 6jL_ J*i~- t ^JI J^ J C^' '^^' "* 
-Ij3_i% .66o» a 979 «jjd_f t 3t*u-JL-iiII j«J 



rfS^v^^lMft 



.j^i\j vi^UJI 3*^ .(jks) 4u£ -23 
.371 4370/1 <.o*bl*>*)\ J>± -24 

.40/4 ,1983 oj^u <3J» .JSII 

i(>tji iil JjJSj jj ilwM fc**lj;! Jja>>3 tt_J>. n* ill jEuj —26 

co^JUxiJIj t 257<256/l J954 5y,LUI 1 J* tj**j 
iU&\ fJU 4o ii~ &/J J-pAII jyij^Uj*. Uj 374/1 
J-; -j-j 1 154/7 t(o/.j) S^»ttJI t,yiill iui.j oj^u 

<^*JI ^l^Illj c96/3 ; 1983 ojja 2 J, t ^lj 

.589/2 d983 „J£, L*J c V USU 

.374/1 , y^L^iJI jfcL, -27 
i^-jUJl Jb ^ g-Jl oWjBI Jk j 4**JI J,!* -28 

cUj^ Ly 36/1 1 1983 SjiilJUl 2 i, t V U£1J 4.UJI 

3L t S^UJIj ^j^u .fc^JI j|j i f > fJt— JUI ^ 
U U>. ^S l»-g*JI j^jJ' jj ■■■«'j '63i62y* J 979 

jlj* o*>-i JjLc j^JJI jjIjuj i5jSj^3j S-iIjJ 4 (J -JjJ"il 
^Jfll jIj 4<>j>Tj u*>-m ■»*>* ^ j^'j -^i 11 

.144^143/1 J 993 ^ 5jii <U> * i-JLJI 
(Lm» Uj 262/1 ij-»jllj '3 81 / 1 'o»il^iJl J£t -29 

.26 t 25 LH , ,(a.j)2i 

t U»jiv I— *j 38/4 t v Li<JI JUW Jaj— ^J* jJO, -30 

iUiu Uj 256/1 tuinillj 1 399-374/1 y^UiJIj 

^U^JUIj 26 4 25y* i ^jS'SIj t 265i262/l tj j»jllj 

.288-286/2 cAljJI j i Hj *}\ 



- j L*:Sl 4_i&* tu *ni f-»lji> iiDl 






.155^ 1 1978 ly,\Si\ 6 J, i^Jl - 
^l_*^kll uf^J i<^UJI ^ >*iJI j (^LJJI jJi^ -9 

.49o» il985 jSI>Jl U> ;iuuL»Jl 
oiUj— All * — 'IjJ j li'ijij .u-0> 4 4— ij f-*.^' j-^i —10 

L^UUJI _, *■«» ^LUUll j M^UI UjliT, a-xj*)) 

i 1989 jJI^jJI vLaSU I^tyi 4—_Jll t »juj j^j-lJ 
.36a* 
.38-37^ i 4o^«JI ^UiAll I-ljj >*. -1 1 

,5-uC>J 4(J i^- oi^ o^ 1 -*^' j 5JLai. jjjSt 6JJ> jfci. -12 

i<o.j) ^j^e- i^l v^l jlJ «jl*i" ^* J*** 
.352-342/2 



i_*UJI J-j^lII Ul^JI 1 



.Usl Jj-^St , 



j, —13 



tJ _»0JI j o-Uillj t 129o* cl982 S^UJI t v L^U 
.32,^ 
^(j JUu-ilj J^UIj ^lj ^Ulj oi*«j j»y>S\ ^j -14 
.illllj «L&)llj Uu$i\ 3 
.Ujuu Uj 132 «>, tiilll jlj-l ,> >!. -15 
cA*U^» t(/ »L_^.3lJ j-^OJI J.JU: j c l— i^l j_^j -16 
4JUj J-mJIj 434^ 4> >J| j y*UJij (131il30y*> 
L^UMI iJU-jJI 4—3. ; ^5lj.L-JI p*»»ji? ^JLiij 
"4— Jjjj t 49^ d983 ^j^SJ, ^jjUlj^Jlj 
.40-39^ '4u>«Jl oteLtdl 
.35^ 4 j*JI j o-UJIj 4 30/2 taa iUiJI >^ -17 
.50-49,^ c *iujij OUj J-iI1 J£i -18 
jJUJl jIj cjJL^JI j^o-J 3J0JI 4_ii j vsjUIjj ^sJu -19 
.304 y* cl981 oju* 9J, to*!>UiJ 

.372/1 4^U*»JI -20 

. 4^»j J} 4>-Uj 4»LS jj, &■ v±Jjt»Ju -2 1 
.9jk« jJJj 4jU>j JJ ^jfcoi -22 



^>*K6U*4K 



. 21 4/1 tJ & J* -Ul., ^ ^' V **> <~> ' * ^ ^' ^ " 31 

^ ^ -I * J ^ ^ "3. Jl ^ * " 33 ' 382/8 ^ ' ^ P ^ '^ ^ 

■^, -^. ^ ^ " W Ul>. J fc*->. ^ ^ ^* ^ ^ *' ^ M 

.159/13* i^ttlW <^> 5jU 'WM^^CM^JJ**^ 

„ , , <«tt ^UlJ^-34 .591 .590/2 c^tjSJI ^a^l oUj^JIj 

.592/2 t ^l ^lliUUUU^^U^^Jl^.^^- 32 



j^ V usi ^l> oi o^j >±M\ ^ r* V 6. *-l -b-» *» **P 

^ w ^ a^ oy,ui »w« i„u ^ ^1 w» J^i v* we*" <^' 

8j *fc tJ u*» . J-U3 6* «^« -^ C» U ^ ^ ^' "^ ^ V ^' ^ 

-s 5yJJI jUgS^I - 
.lasi 0j 3b (ji^ 1 0* i^ 1 - 

oUlJI J4-IJ3 - 



j i»pll '■* ** j V j.; ; 



(«) u iLif : 



JLJJsj pl_4?l _^j ..-UbJl JuP ^Ull ^ I.JUU o>ilS 

: JU t ^;jL>Jl ^J* Ujd pjJL, L ^1 <* <>oJl 
j J-oSl I^J^I^i-v^l j LSi* diUJi Hja* Ji .iLt 

(^uji o! " -.^ ^ jjl; tLw (.u^i^^ 

,4-A* p^-ij Jl>U ^ "}[ ^Jj* h_ju-o L&lj iLjIj 

(p-jJL^) 40)1 J^jj < VjJ J| UL JjU oTyUl o! >iUJj 

<_»tf J_5 o- (J— j <^U -Ull (jJL. 4011 Jj-,j -U_L 

. <3) "I* iAJJL 



iS 4-3 .oL-fill 5U*. J L»jSl LyAiJI JiLUSU 

OUsJl j Li* L>J J4.JU ^| J^ljiJl Oljjl tiJL^I 

JU .^-Jull j Li jl-*»o Js^Utl c,S 'Ol~JJI ik-l^ 
: (J,l£Jl <>) j»lil\ 

rJ 53j ojiai sl*ji J3 ki p b\uH\ jy jG y _ 3 

j_£iJl i^*ji JiUUSl ^ ^ 4Jj j^ . p> ui 
6-. cijLJlj rJ J*Jl cm J-»j U Uty 131 . 0j ^j 

3-iiUj ^L^JI cwl> JiUuSl ^L_* Uj 
ltf-*tL 31 cj.j-.'il o_« jjJSJI L>J^ jSjj tJ^Ull 



S^UuJUl 4«L>J| - v |j^|| ^ (*) 



*$*!>*# &U<4Jt 



p 5« — , ch H* 11 J ^* if** °' jJJI iTt °* vU * J 

(8) .Ul^j .-tij^fll 



-ur^" i 



_^>J| ^h^p v L*5j vj- 1 ^ 

J\yl\ JjJlj*. v-j>JI j *ULJI 0UJ3* oj*ij 
^L^ji l| ..-rf Cm ^j-* tW— ^ ' L - iJJI J! ^-^'j 
^>JI ^^Sj t ( ' 0> (j^CH^)^ j^ ™ 
ptjLSJIj »ix*wJI ^>j '^3^' ^»- 6* ^ 
^ ^ *L_~Sl ^>j .^j-— SU ^jJI 

( Ia>±*3 ...(^jLaJ it 

pjLLAJ Ijijtj L.jJjs p+jUL v^ 1 f 1 * 1 * 1 jd* 

- j*— US- oJ** c^Uu^ j l^fcUJi £** j J/il 

«ijjj» Jipt j l>jl~, ^ ^a» W* 1 iUj!; " 

JiLiftl UL.UJ j olil^II »JA i=»*^ J+9 -lT^ 1 - 

^UJ> j *L» L« 4jaji r p-J .^tA^i ^ 



LjvjJ JI 5JUJI iiyw j-j-" 5 J «-L»LJl ^->>»j 
\_Zj» JI L>. p U?lj U>J*j oul£ IjaSj o*> '^ 
4_iJJ|j j^JJI L0I3 " :^ 6i' Jl5 ' "^t^ 1 w*J*" 
Cm uL-jt t-y ):Jjl. -0)1 o'i ...-L.U5J1 ^ yijis 

^ oT^Ji &ja 5 (4) <,4i te£l **y uMi ^! J>-j 
^ jj c^ icx-t* tr"* oL *^ f 5UJI """^ *^ 

^3 i*j^j pLu ,Ji dJJ (Jaj pJ 6*3 f? U^l^3 ULj 
4_jk ^^3 c <_iJU3j oi ^jle o«j-«* K^J f 1 ^ fJ 

. <5> " 3>Jl3 <*JJI fhc v^lj 
j '^iL^U fj3J cSJJJ JiUJ^I 6! ^1 3JLi>3 
I^jUI Lt IJLi ...LijSi3 L^U^I to 1 — i^l »U^ 
t U>J^j OLxL^j Uj3J JJ^O t JtiJI 1*Ij3p«j J^ 1 
\ iJUJ J^v olj* X? .oj-i <> 8ji> j 6^1 ^Us 

(J^ISJI <> ) :<iji>^l *S-i 

<6) oy j iili JJVJ3 Li* 
i_^yi *LJ* 1-AjUi JpUUSl U*Ai f-k*Jj 
^UJjMI ^1^ ^LSi t^lj S-ljjJI O* f^L* 
v .< 0UJ3II oJ-» 6- *J&L«J*il Jj-> jjJ-3 ii^ 1 
^Lj* 6i *"l ■*#* V 1 ^ W^i^ s 33 '"uIjaII V<>" 
^Uil cli? j J J J il AiJJl i* s5^J» '(f687 /-*68 o) 

cUiiJi 0-* 63JJ1 '^ 4 ^^ Jy r ■ (7> ^ 1 

^^p V US 3 coj** ^S oLai u^ -^ Jj^ 
^ OljJUl vl^ ^US3 t^-jjUl ^J-l ulr^l 
j^l o^jJI ^* ^ &L»!I -O* V^J '"^ l5 



*$*>=*& &u**ot 



^1 lj*U> ;** o-l^-j ijfll o£" *£«IJI j olyUl 

^Ij^j tUliu ^tu *il ioi^-j i*KJl op u l Jj^l 

'^J* jjlsikj fSi U:JU5 to-UJI *ok £«i>li tj l*> 
Jji j US j_yo <->j L_$J ^y** J\ ^ISJlj .lj*l* 



' • k^ 1 



U-^j 



U>lij, 



4_ljL> jlji U ^Jx. ^J 4Jli" :c«2U« *LJ*JI J15 
J -iji '£0-" ^ '-"^ 0e^ J! ~<>y^4 <*>^> tJ^j-JJ 

j <S\ JJj t^!j~Jl cix-JlS OjJlj <-\yJi\ j -GI 

t i—Jlj ^j-jI*. <i!>Ulj i-u/JI »U* *-oj J 

JjUJIj ^j^JJ ^3jlj_4 "VH!>1I" i-«l< " ;*LM 
"Ob-ail ^> " j oj-ii-all ^\j J«i .^"^h^I 



Uaj ia-*!li ^ij vil-^i «i'.A gipJJ c v^aJI 
?? v-iu^iJI ja U isjUU JjU; jUy 

>U^p *—*-*-»■ t*ALj y* ju*jJI iiUl J vsl^ 1 

(JjjkJl <> ) rysLiJl J15 
Sjklo ^ t l5jiJI L.5J5 IJI 

"Sjliaj ,jl i <jji i£y 4j3j5" vJjjJI CjJ15j 

C^-'j ^j* f^— <jL>I" :*^JL«CujI j *L> L^ 
(^uji) SjL. <> IjSlilj . <l5, *j4lj tijjLi ^ (it 'vS* 
<16> "ojlii ^ jl ^ iji c^te Vj a*r iiyiii-jiuii 
^ IjoL-ftl- :(^) ^jLSJI J! VJ — HI ^jjl^JI jj 

5jL_* (ji J^ — >^i ' ^aSill ,yL<Jl J>L> o_» 

»jj— o I4JU IjjUiwI »iUjJ (yrti^Ji tljui ^ jljii'illj 
t ^J ^>U "ij 4_L»i y_6 jjjjl ,>i L_»jlii <j^u-ij 
U-3l>J L^ji j** jl^H Ifjjiil i\yS <* 3 " : IjJIi 
j+Jo U» (>j (17> ." t^^j j LfJ _^,U ^1 e]l^ \jA 

; r ^LSJl 0-* o^Wl ":>» j-iUw'JI j v-^jAJI 
*L_^. Ijj ^jjils fj£3 " : JUbj (19) " lu-^ji UKj 
(il <-a1£JI »1ji ^uj^fi JlJj 1 8j j|j_5j |,5l£I| ejil^y 

V-^l '- ' ' ■ n > *-«J ' *-Hj* if*—* ■■ "' ■ ^ ' c 
f !JL^j " ij^Jjij tV L,^iJI f 5Uai <> jj^HI Ipwijij 



" ptil\ 6* J 



-^AJI^IofJSu^'j 



<$<>*& &U*4li 



*l> l. *3is*i (> .^' o<>i J WJL*^-i *-** 

^3 cUjJI j ^2» ~3* «> ^ ^ ^ 
5j_3& jl-4 *Jty c^iJI *-^ ^ I* ^J J 1 ^ 1 

ji t <M) ( iUi]ij Liin ii^: biM) > ^j -r"' 

c^t* JL. jl c (36) ( p5 <^ J>Jf '^) :<iyj 
■< 38 > ^ ii^ c,tf J^ (37> (^ P* '^ ^ 

jIj- 6^ lj-*«> '" ^ ^>" ^^ 
j...":^3 .L> cjj^JI -*> J "tr" '^J^ 

: J^ .^ "* ^ ^ Jl5 - (39> " ^ 
'^ j^JJI : Jlfc : J15 .** 'j£ jfc v* *** ^* 

(40) jtiji 1*15 ais glL, «ijSi 



l^j f i t i_J5Jl <lJI ^ L. Jl Lia-i ? ^fi^J'j 
... i^l^u^ W*^ 

.,^1 _^JI b»jl r J3 ciiu>J! (y& l*o*l>i ^ 

L.1 tr -i : JLi ^^LJJ v y ^^ >J : ^ 

< 29 > \±# >J» J> ly^l 
Sj-ib- i-^i s^ 1 1-^ ^ ^ ^ J,>>JI ^ 

• (32> ( <5ill.t ^ ojW ^' b>J)>J 3* ^ 

CJ> JI ^ J5UI :J *Ulj '^ 0* Ji^ 1 -^^ 



,$*>*lt<£Ui4K 



:3_jJI$ c^JI liijjUlj c4Jb>Jl :JL>JI 
:j^i\ 3 t j_JjJl :4_^(lj cUS^I : SjUUlj cSjUJI 
iiji^Jlj t 4ijL>Jl :<j\J\) tolJl : v UiJIj t^-UiJI 
ci_l**Jl :<Jsua>JIj t 4_£uA>Jl 4_jU j_>j L. : 

:id-J>]| v>^l : y-jjJIj < o-j^-" :vj-^"j 

... (4S> «ijUl:i-lfJljti-l£JI 

Jl »_9J|j_» «> J5ix> »J OjUl jj.iiS".! Ijuj Ij&kj 

jl>Ij jj£ ii^i mjuSi o_. iJUL, 5ikii ...>T 

J " V-O*" ^il a ^ u (j-ijljjJl ^-ij-i J**i— .Ij 

L* JJj 4_JjUI ^ .If^ij JalAJ^Il j,ujij (> tO^j 

.(£j-*il <» :i5#*Ul Jy £j-i j 'U 

JL* Lfli> ouJ ojJjj 
:<^£JI tkrH j>Jl " :*>j-fi J cijju&Jl JLi 
"i t >i— II : JUJlj (I^uill : jiUij JoiJi ,> «l>ji 

U-S*i c L$i~.j|juj LjJ&UI --JHII »lj£Lj Juo 

6— S3 Jj t rt » ftVH £j-fi>>ll j 5_jylJl jIjJI ^j 
J £<— *H IJ^>j .<-e!>Ulj ut^-all J-»i jJ^ (il^JUJl 



^_b dbu*^ i^i" "iy ." ji ji ^ cur v b j jis 
rJ jJJi ^i S°h % J^-jij f jdi ss< " ^ ^ij 

4-y**) 4_jjj 4_ jy* AjJLc <^t£ ,ji "<jl*.Lj «il) <*JLi 

*l_jiJI p£* j (ji " *&• olS 4J3 o\" ^'jj Jj -^ 

Lf 1 * 4i> (yj 1 * -1 '^1 U' 1 ^ J-a3 *i OWJ 1 — 3* IjLjj 

<li (jrl'iZll 

ofj—^ cJLjJi ij_» j jj_rii ^.jI^l-uj 
t" ij_> " sjL_. i^i o^u^ui ^i iin>ii viyjb.'ii 

U v^ L^UJ fjS'lo clUliJl L^JL^ [^ UjU 
f ^J l g " :^j—»jjJI j U5 c((>.) <i»ji^ j clujj 
iJUlj ilLJl L+J Jtb .^Ij ^1<UJI ^ "5*Ub 

c^iilJ <JaI o-i i^ii J* J\ & J^j .'V* u '^ 

(>u^l— ^ "L-iUI >-j_!ji" wL*^! vukjj Jj 
tviuOJKll v^^*j ub*Jl vy> v 1 *"'! £+» ud^b 
LL_iJi Ijj-ii t( ^;j» Js IjjUj ,,^Ll>o IjJai*! J, 
jjU ji ^^ ^^ ^^.j ^5 j^S 0jJ ^ ^^j| 
*-d vh/ j J-JLdl" j tL> L. >lU j .aJl. t ^x.^ 
^5^_.l J^J j "JLj>J|" SjL, -jj j JU .'Vj-* 11 

. <44> JU ^ ^U .111 , v gi £l 



*$4>*Jt&U*41t 



J_-i jyt^f \+J>j» j JjSA. JU\ i.UI ^1 

0_* .jU»UaJI Sjjj^J jA-Jl ilt aylty coyjljjj ^ 

;JLu JlS icijj*- piAJr:0j*-i3 j JlS "fi- " >>^ 
t (51> (U^jkJi f^Ji lSiJ> fiAllj j^Jl 0*3 ) 
^ o jyk. J_" j J*rf-I fS o >kjlj 42*l»l piAilj 
j *Uj. U L*ji 4^— S«j ... (52> p*j*»j lS-*JI <+^ 
"j^i"; JU t(r J^I u^ ^ "ul>l VO*" 
^ r U U <53> 0>Vi >^i j*-*" <^J) : ^' 4 

?jUl__ ^iji la* J*i <55> "4^"j "£jj" -* 
I>I j «-U U o^ i^l O^hJI £• o^^j Ob«Jl 

.,__& L^i bTj5 sii^ii fy © <Jyj (56) ( ow ^> 

- (^)Jj_-.^l OU^^U JJtfj . <57) ( 0^ 
(58 >"jl*-. ^ uU ^Uj ^ 0* Ui c^>iU! 

^^ | Jd-5 _. "vy^l" ^ li ^ M V 1 *-' t>l -* 
_i^ j ^>JI 0-* *— *» * <U*-^ll 
■_ilj3.pl -L!J ,£>!* t o—-JI (j-^3 3 ^ ChhW 

Oil ^^ ; <_OjP 4-_-JA* j ^l*-*-^ V-*^ ! 

6 i i__>* l_» Jji ui oj-SJj ..." : <-**-• jJ-^J 



L^JiUJi j*-_«3 L^-u J-=-Jl o^ ii t"...UUl ui</" 
,j>lj -ii) o*J jjjjj ujJ O* 
<U>»jJIj Jiill _fa« "tJUj-JI " *-»l 

ci ^-^-"^ t jAiytj <J-U? ,> jj-» u ji Lui-i 

^Tja1L_5 trj--JJ S-p>«yi iij*ii J>--»- u-« J-**- 

jU0-« e^ji ji t jjLJ 1 ^j vi>J C*^ »jO* 
^jIjJJ j*LUI ^jjAJI ^ «ji 6* ^j» u^ '> U 
a_« (^JJ^j ,ly»JU U j^ _j» v 31 -^ 1 r 1 J ^ ^ 
ji -j^ ":ja ^,y*% &H\ r *i\ o! :JjS» J! ^ 

" „._**__,j_»ji j.t_aJi ^j— *"j c"oTj-ai-fc-iJiji--B 

jji j_Aj • ^ J 1 ^ 1 ^ vt-3l u>*-^ u* ->>j 
: SJjSl <;>< iLu>- t mJjII U 
C^ _^-J "-->3I" -uUJ> -vLyfc*. u! "I 
coLpjj aWs-wIj ^j*JI Oj* Lm ^ cjiUll oJ»W\ 

«j*ij-a o-» -"--Jj v^ 1 ^j-* J* " <^*J ;6J, >* 

4_JJI Ij-isjlj) : JL-^ <-Jy j" i4— jJI" ji— *2 

4 <«> »^ wr ^ j* Lj y-u o,i Jii (48> (ii-3ii 

L_i cpju :^Lp-i" ?^JUJ vj-^ 1 ^j-^i" : ,J,L - r 
. <i0) J^ 5 J>£ $£&* o! 



*$4Wt&l*4ft 



JSL-S* L_i ^-JiUiJij ,.il ,,11 ^jU-Ij tL^Jlliij 
i V L^I SjSLi jLSSJ t Uii) 3_Ui jsl^ ji ^j^Ji 
* — '^J** is- 1 * 1 — 'i* • 1J - J J uj-% ' *— 5jl5 £-i«jj 
3-» ^ ch' »j-ft liUl j^JI IJ*> . <62> "*fci*3j 

J jj-k^* o-jI <J>-3 dJJ ^.jj ....UjjL=uj l^iUiil 
y-L_UI o-« J— *> vj-^'j V^-JI" : 'Vj-e" »jL* 
jU *L» jj^v o^j^Uuj ...fjjoOl ijy_i- ttJjyti 

y<UiJl ^ IOjUJI v-jj^Jtj ...v-J^I j,yw^ ^u^Jl 

jl vj—i* ^o*J'i •■.<-* jsU 4tAJ «> i>ij cp*ju 

j y-L-Jl <_ili>lj .iilll oia ^ ri^jjJIj ...l^>Lf. 

. <63) ..."olk>$ 6# vj*i vj*Jl WU *JU 
oUjJIj ooJij U UJ| 0j <aJ U13L, iJo! 1^1 
(^-»^l u j Ijjl>« JjSJ ll^Jj .<J| tjAJj L* o^, u 

^-~ 'J 1 - 1 ^ t^l* tij-^-i *Jl^! ^j 
ljL>u iz±M>\ J_»j ? ijj^aJi ooa j- L. .?-^sJ|j 

,^-b ijl*, jjk, pj -^myur o! ' iJLji^Ji 



° ,J ^* 4 cy 1 -** J*"**^ tOJyill JilU^I ,5ja>J ijfeiUl 

V L^ t!>L,J j JUo Mil ^j3JLwl jjj ...<_ul: o' 

<++A>3 . <59) ..>UI j^J UUS(| <jji u fJ 5^ c^y^iJl 
j^u* ^i J15 " : oLtf i,juu j jlus ^i y* J5; L. 
o_c 6**jJl ^* 6j usHa*- a* m^a L15ju>. -USLai j 

JJj a_** ^Ij ^Up yj| f ^i5 Ji <60) "...j^^isll 
xj-i JJ* ll^Jj .oJjiH objiu ^ ju^LII J\ J* 
jir* ..." : 4-J^ v^^JI v L*^i J** ^ Oi-jbll 

^y-U fifM .. tL^iJ Ijj^ja {jkj^Su, £,{£ c\ 5 ,J\j^\ 
. <61> " ... r .jiJI ^o-Jl j^tAJL -dyi U 

^--*> "il i iiU. L^js^j-iyj objill ^U* -^i cJi. 
j-i " : **^* "ujSu j ijud Jj5 dJ j jjlcl. 4 vst^l 
ji— «3 ^-^. jJ j-j^c ^i V L^ j ^1 uUj oJ5" 

fj^J 4^3 U ^jt^-y 8/lillj yiLuiUlj ^UL dJJ 

jjL-allj jU3_i^l jS'j, dllj ou^ij t .„^ l. ^ 
Ijj-^u V U£1I 6J 5^ 61 ^*>j c^Jjl <> jjil^iJlj 
Vj-Jl J 1 -^' jl--aS o—» <JLej^U c 4-LjyiJI ^ 



,$4>*ft&U*41i 



SU—1 ^L-iUl »J_* J-S" : JLJ liUJ J! uo 1 -* 
^yjil u Ifili fi 5 o?-> fj«J a 1 * Ob t5*J - **>-*• 

/"'"...j-sijil*? ijJisiJ j*U Jy 
r ^ o^tk 1 ->j& oU>i J -v^ 1 0! - 2 

^UU ,> bjrf 0* -Jl** 3 ^ J 5 ^ -^ *^' L * JI 

^ f L*>i o* jjj u 4Ji f*^ ... (69) j^ ^1 

,^j_> (o^) 4)1 Jj— .j JL* *-li (pjS) ^JU? ^1 Oi 
±^, 4i)l Jj— j L" : J15 t-ijp ^ Jfj v 1 * 1 -^ <J^ 

^ ■* t_~ vj-^' j>»j r- 1 ^ ji ^j <Hj H ^ 
j v^jj l(#w jb ^->U ^ ^oi : JUi o^i 

ui!>Ui>»l ^^U vj-* 11 V^L-Si (0O u 1 ^ • Jju *' </* 

-p^L— "Jll j-~ 5— *\J»j 3 - i-u^Jl JiM 1 ^J-* 1 * 1 
"i_u^" ^Jk^M JL*i-(l k_w-. jjjj Ua o*j -oiy*^ 

<. ; li^Jj t Lu-,..'. 4_.ljjUlfl ... oUu-sJl *u-i j 

L_»s liuSJl j^ jAiJw i&UJI j olyJl 1> 0! Jj*)' 
j j_>T ^^Juu J*JMJ "v^!>" 5jU CH" J*J S?^ 



, <65> LUi I3JI5 ob »l^j 
Oj-1. ji 4_i ^i Uj * s? -JI w£*j£ i5j*^I Vj* 11 

jj-j t 4_4J f u. «ii -fiii J* 1 " :f*Jy J ^ '^ 
*_«,, Ltuji ijjL-^j ob (^ - <66 ' *** j^ ^' V 1 - 

...OLJ J5 ^Ic A3 3J *» iJjIji* LtUJi j^»UJ>» 

O^ill *L*UJI <ji JI li^ In jtg blji-lj .fjl^-lj 

j «.LLJ! i-AAJj ji-ij LPj^> (ji* Cj&h ^^ ^^ 
: -a_j <iift-«i!l 

.LilliJll J5UJI J^ Sj^I^JI ^jJI J*^ ,J -^y 
j LJJL>o ^^j t U;J j ^Ju« 4-IaiJ J_*>J J-«3 

t ^_yi ^IjS-JII- Oj^ jL^I >' : V Jl5 -"^" 
OjJ*>^ 3-Jl.jJH J-aij 't^^ 1 W-*JW (5 1 ^ 1 J*b 

v i^i *^yji j>^i ii^j- <67> J^H«L-i» ^ 

^ JjIjJS Uild .JvLjaII ^ULvl S_*jii tJ-^Hj 
^1 jJli JlJj tC^W pj? t5Jl *^>* J«*3 'fJ 5 oLJ 



*$*>*ft4> Unlit 



<J-**3 fj-^'j J-^'j V """^ J ffj^ 1 °>^J J*^ **» 



«J J->- I— . j 4 



Jlj ioU^JIj t^U^Ulj coUUSl 



/ ' "...oUIl r ^Ul <> 
kijIjjJl oLiJ^o o^jj—k j i_wjyj <JjLk» LfJJ 
JJbJI j c^LJl L^u^. IjUi l*J5l jip c^l 

I— jLU j yiuu UjJL* Ujyj tljiA^ll Jjjb (jtf t^iiUJI 

' 9J ^-=f-J <^J 0-» 1*3— > j3-jli3 toUJ^Ij ^UIaII 
»-»J— *i J— *J ' <— 5JJ Ojjl— aj JJ_»o ^>J_^> J—J jj 

JjSlI *±i>LJl itfMLJli ...»|^>i ^l^us cJJLiu ,jy, 

* P^ J! ^LfJJl j t5J>» <>«i>w3jl 

j— II J£ Jji oJ^ IJJ 



")»—**•" g* — U^fl * Ij^-iJJi 6-iJJJl --j-ijjJlj rj-iJl 
v lj-^ J^-*^ 1 ^' Lf-^ «j** jl ^ l^^'j ."w*3«IS"j 

jjL^il £m U»^ JJ ^IfcNl JJ-tf, .^ y-^Uu 
J-JJJI ^Utf dJj Uui ,> ...Lfwl ^ 5U> <uU 

.">->^i j J— *>Ji" pj — .yi *u( ^-i^j jLj^i ch 

Jj L-. jJ. ,S)>J>i\ C&) .iu-JJl li^&jto ^1 jy,H\ 



,$4>=ftSt&U*4ft 



+w 



.146^^(^1980 -_»1400 .Lb i^jja tSU^Jl iul. 
tiijjJl jIj) o^j^AJI :^xJl o-*l <■ JUJ J^ Jmj -8 
.53-52^ <. (\3."i ioj^ 
.130-129u*ic*-*iJI :^» c* 1 '£*»* ~ 9 
^jlSSJI ^.L-1 o-e. oy^l «-W* :3ial3- ,/t-U c>« -10 
2 ^ <(1982-_»1402 ;o JJ: ^ c^SiJI jb> uj-^b 
.1208^ 

:0i— Id JT 6i— ^ J-»»» ^y- •"' L - iIJ, v^^" 
.166o* .^-yJI ^* ^^ •=*!— I>aJ» 

l Jt -^ c V*-* 4_~l 6- rf*— J^" = Vj«" ^ - 12 

v /il l5 $Jun :a_«j-JI x-ic- o-i-dl ^j-^ 4 J- 4 * - '-M: 

.(194) LuiU 374,^, 
4 Lb ^ 3j ^> c jjl-* jb) vj--" OL-J oP^ <^ ! ~ 13 

-(Vj c) djU .639^ 1 j- ( f 1990 -_*1410 
^ 5Jir -> tj jl— » jlJ) 3_&5UII u-l— i : <Jj-t^>jJI -14 

. (v »5jU 1 447^ c ( r l 976 --» 1399 
ojjj-j t j-SUl jb) JLl^kJI ^yjtfl ^jU jjji-iJl -15 
.( V »5jli ' 1U ^ l E .c( p 1978-_-1398 

.( Vi /) 5jU ;470^( f 1979db o JJ:W 



4-il^.J j 4_}lc jlxi pjj t JJaJ-Sl J[ pt-A* 0_jl <+^ "I 

i_jj£Lll t j_«j>JI xjc yjjJl <_$*>-* J*>j ik** 3 ) v"*^' 

i ( f 1965 ~ »1385<.101» ij— « n5j*-SH S-^LjoJl 

.28^ 

t( ^*UJJI 14>i J>*»«j jijIjJI i*>i j»U» JM*!) 
. 3u* lj- i(l3."S t ^ JJ: u .ixJLJl ~a^£1\ 

-_j>1383 icj^ i^ljji .1 S—> '^i^ 1 c/^ 1 " 
^1 ^^Ijj . f _>* Of' v^>J *^ JL? - 64 u* '(r 1964 

0^1 J5L,_, o*^) o^^ 1 "^ u^*^ 1 ^'-J : p>- 
L^^«JI 3_—>ll ta -L^ 0<— »! -J C'^! 2 * 3 '(•>* 

.163 „- 3 £ .(1987«2t 4 ^^ .^AUIj ^U^ 

,4 ij v ii i j»jj»i_>j1 Sj^— 4 

Jil .j o*-^) o^^j*^ 1 *yr^ oajJ%Wl '-Jl—j : f3* 0* 1 -5 

.162 a « 3^ t(f.j> o* 1 
2 £ i (LJ.^ ^jj^ ijjL-- jlJ) Olj-i-dl :«|j=-*#" - 6 

.335^ 
^ o^ ^h^JI f^l **Jb " <ji Od-j^< ■»■• j^J -7 
oltf j y-U* O; J»l J-* W; J*" <> J J'J 'r^^' 

-L>-J) :jL-bc j^iiil J^ J-*>i t j-^h. ."C^-^ 
-_j>1410 i.j£ll il. il3."i) *^o*J' ^L***ll d-j'-^J 

^C^^L, Jji 6l>" ^rH^ J «-^ ,L:IJI -^" 



^>*tt&l>*itft 



j_»* .j ,>ji*j) Bj*- iJj 7jJUl ^Hj* :li•^>- l, 6;l -31 

.-j.1407 tllioj^-j liJL-pi IL— j. t6!H ^ jl^ll 

,19y* i< f 1987 

.lSOo^l tl JI^I Sj^ -32 

.67ye isji^ijj (jljjJI ._jj^ i^jlj^JI ,jj| -33 

.34 oSl t LyJl 5 J>( -34 

.35 i/31 ^^15^-35 

.12 ij^i .^5^-36 

.82 o^l tu^JI 3^-37 
J^i*3) yTjJUl ^^ j objJil :^JlfL,Sl v^ljJl -38 
^442^ (Is.t i^ji-i OjJl j|j 4( y%j£ ^ j**, 

Jlj_el) jjIj s? _ ;! 6i-.: (;f ;bL-L*-Jl jjlj ^! JaJL»J| -39 

tviiJJjJI jb l JLL-JI JjUj ty-UjJI JLU* Oj* jiLuj 

V L^ t 213-212o*5^ 4 (Lj;.^ .Ljj-.-y^* 
.-ulJi (> ^ Uj ^ V U i VJ Sl 
.1 15o* t(1891 10^ i.) yl^JI :Jki.Sl-40 

ijjLJl Sj^b i_JuJ" lyl-i- A-i*ll A-J* Jl-i>^ .j 
—.1384 ;1J, tjL _^j| -^1 jL,| jJL ^ t L r oUS*JI 

.34-33y* lj. i ( f 1964 

.159yo lj. 4 jiSllj ^m^A^J. j ol^JI^Sl ^1 -42 

.160 y* l^jiSlj ^i^^ j ol^JJlr^Sl ^1 -43 

.141^ t (b.V^^^Jj)^:^^ j_^| -44 

j J—J-JI v ts5 I^^WUI 4J)I ju* ^ .JL.^, yj j^ -45 

Jli-Sl «_}I* y_l*J <Jii*.j <J pJ J) VJJ J| fcj ^ 
Jj .Jl p-fAl^l jLL_«j| -LjcwIjj jIj^JI j^ j.^ 

.215-214ya t (i,1981 tjrfM t( ^>JliJ| Lai, 4(J tLJl 
'-J**^***— >4kua) s?-* 5 *" &*t <jl>»-J» ii^all -46 



(^^ 5jU ;524y^, t 3^( f 1943 ; u jlJ 
.(—>) SjU t 447y* 4 ie^Ul ^Ui : ,£^311-18 

(Vj*) "U 1640O* l 1 £. ( V> J| yUljJ&i* yj| -19 

(V>) 5jL* 447^ tUyJI y*L.i t^j^Li^^ll -20 
y^(1987 t o JJ:H t yUuJ V=&*) jiill j-Lu^l :^>}iJl -21 

.( V »»jl- '169 
toUJ i^S,) oLi^l V L:5 ^L^^Jl .JL^-AII -22 

.(olje)SjU tl67y« t(pl985 tiaj^i, ioj^ 
o.j_5) L^iyij i_iUl fi U j j*jl\ :Jb#J\ ijfcL, -23 

' J-J^J' J 1 J ' l^-i* 1 ,^! J — ai^l >-f I -V.»>.,»j i5jL*jJl 

f y« j C U,)I :^jjiJlj 186^ 1 g. (U.^ toj^y 

f_«ill J_iC J_»>o .J ^- . . Z'w j y_}Loj ^_i) 4_C^jJl 

--^1400 ( Si> '^j^Hf i^liJII v^J» jl-> '^l*^ 
.72^ 1 £. t ( f 1980 
oal, t(jf lk_JIJiji>JI xjj: Jji*J) yl^jjJl :»L»cJI-24 

.34y^ 2^ <.( r 1971 cjJ-j tyJti 
(•j— 1« j o^-i^k : (jJ-Jjj^l ' *-*-Lai)\ jajI*« j-^ij -25 
jIj ts? S)S^JI o-^v^ll ju-y; <*j_ij i-14^) <-c!>Ul 
.32-24yp i(b."Sl toj^ t ^l v lsfll 
.233o» 1 g. il^Biyij UUI ri U ^ j»jll : Jyi-ll -26 
- VjJ JI _>«__i j yTpUl c-lj^ ly-Lj* y_> nil j_*c -27 

J_ii>0) y,L^ 0_, -0)1 J^C J| jj^Sl y> £JU O^lj- 

.28y* , (f 1993 -j»1413 . 1 J> ^j^ .yifiJl 

.37 ij^l t gj\A\ Sjj-, -28 
jlxl |Jj toajjSlI yj j_x«J ojji j y,U; yj| oU -29 

■^JJH 'jjL» jlj KiljiJ j 4ak 

.2 3/31 SjiJI 5j^ -30 



^y^ji&u*^ 



KJjjaaJI jJJl Ju* .J jeiso) iuJi>JI vj^-.i^ui o^ 1 -62 

.5y- l £t ( r 1977-1976 < jI j~ c ,JB/il Sjljj 

.( VJ *> 5jU t586o* 1 g.cvj-H £» u : JJ^ <*' ~ 63 

4_,1jTj j«_iJI «^-U* J Sx*Jl : J^j u^ 1 :j^ ~ 64 

lO>jjJ_» t*_»j«ll_,lj tO'j-^j 5 ■»-***• J iS-^*^ 1 ) 

.456o»l E i( f 1988--»1408 t lL 

jSLi J^« A-o-1 J-!A»J) Cil_sUill :ts^ A)l lM^ 1 ~6 5 
i 6i> tJ -^» iJijUll jb '<U>Lj» ^*~ r^ 1 "***■* 
.359y* t( f 1979 

.212^ (^ ^jj* c5li»JI 5#!S« jb 
, .J jLt>« .j <*U jl*j *ii>) J.IDI :jjJI i >*> -67 

- »1413 i2tt ojji-j t^L-yll 4_— > gijJJ 

.361-360^ lg. «( f 1993 

.51-50^ t ( f 1964-_»1383 t o^ ^1^ .i *—> 
ei^Ui^l Oj_>j *jJ £-&}! -4^ j ^-a» o*jB <*• ■»** -69 

.50-48^ t ... i*I)l <5s 

jij .j j#bK3) ^Jl j J*>JI v^ :■»*»' <* ^' " 7I 
~_»1405 «. li. ojj^j <.3Jt — -jJ» I— > cSjt-J O..JI 
.33^ t ( f 1985 
^Jia.) oaIcLlJI v 1 ^ :(iA-oJl J^-» jj tj-tii -72 

M ;-'-" V U£Jl jb 14_^«3 J^A* .J 4_^J»+i>j 

.151o> »( r 1981jl401 iU» cojj* 



.217 y* 3 £ t ( f 1978 -_»1397 ;ojj* ciij-ll 

Jj oJ l Ml ft ji-xll J^*j lSjU^I f-*»Ub u — Jl 
.(33) ijiU217 ^3^^1978-^1397.0^.^^11 

.35 o*l jjSUI Sjj- -48 
.29^ iqTjH VO* :y^ &*» ^ 9 

. i_*ljjj JjA>o)yl_JjJI :»jii£ -50 



^ulll (JjJjJ - 



.2730S r 1983 



-»I403i21> i 



mj i# '</* 



,*-}! 



.146 l/i\ f\*yi\oj)-, -51 

.yTjjui ^-jji J ^.ijjjai i^W-Lo'ii -^ , j )i ^ -52 

.(*j«) 5jL» i366yo 
.68 L3i .J^JISj^-SS 

fi L- jjIj .j fiJSSj v^yj jii^J) i vho^ 1 0* ul>JI 

4 4—ft^Jl 4ul*j V^ 1 H 1 * 'lT*"^ 1 S?' ) >* i> S?^ -JJ 

.107o» ( f 1989--. 1409 t lJ»ic»jj* 

.122o»j 90o* c^-ujiJI a* olj* 11 

.195 4j^I ctl^Jl 5jj-< -56 
.2 o^l iou-_jjBjj- -57 
i(U."i .ojj^ cjjU jb) tSj^ 1 ' *=*M«" : -^ ^' _58 
^^ LJI pS^i U! ) :^JI Sji-Jl jj ^ H3a- 1 £ 
Bji—JI :(.Li> C*l >ie -0^ "^ •»*-* J* 4 OJ, ^J 1 - , 

.176^ ^(Is.l '^*jjii 
.6^ ; £,]> --!> J ^ | J> 11 ^WA-Sl vAljll -59 

.120-119^ l E i(fl973 tojj* 

.147o» -v^ 1 






(**) JA-.12JI Jk .j :^«i>J 



SUaJIj jUoJIj £*ejljil Ji* UpjUl y oUUmII 

.*_JUi <_^>.UJ oUi-,1 -gJL-ij j^i 4_Jlj :l_jL.ji 



pjj£3_ 1 
c4_^J*Jlj ibjLi^JI ^UlLwJl <> ^5U L£ oj>i 

jl UjLuil oL>1Lua1| xjaLSj JL_JJL>J ^i;< JjUlD 
.0JjJl>JI 

<j— « jj__*J ^3^ — ill JL_^J| JL_»jL>aj j-Uxij . aJJI 

j (.J^-L. J_J 4_u, Jjj>J JJ J-ayJU <x»Lt 4 



Jabjii . js^.vu «>x-yi flu! cJmuj jUov uj iiUbu j^u j^ (** ) 



rf$4>*ft&U*4ft 



^^jj 4_^JI SjUjJJI il— 531 vL-> ' f 1497 



cjJLS ^jjJI gltJ^II i-l*- o 1 J! 



iiUl c (I> jUJ3^I 



u lkL,.,.1l ^2* CJ-.M O^ 1 -^ 1 J-*"* l-^J 

L*J*> Jj-ii jf-fti <^W S^tfJt j fJ- ^Ui^l 

Ukrii yiLJu o-'-j j***Ji |^*Ji J*'y t^j ^ 

tiJU-^l 4_I^U JI j-w *l>ii £>*> <> jSUiJlj 
-. ^ a-a .il_Jj5 fcU— }l J! j^-UJj d*'-^ 
^ t^L^JI ^1 0- 4^' <^< oWb 

JI^Sl c«£-&l t jljJJl U*L5l yiL* ^5JI SjtfJI 

^ ^i»i ji gij-Ji w. 1UX3 'c*^ 1 -^ 

t^ljUwIj ^UUsjb l^ii>l o*JJI f-*—*^' ^y^ 1 

^\ Ll^oJI ,Jj> cwuil iwL-Sl oi» J£J 



.>al»Itwill viUi oL- ii^w ^i* UtSj 
JJ}ll r l -2 

-1533/_^1008-939) y-Jy. ch^>'Ch^ 
^UJ! jljSJl 6iJJ« j-»« f^ 1 V^ ^i -( 1600 
14 1* vJUUl V^JI >*J ' Jlj-'iJlj .^JUI tijeU 

.iiljUl iL>« Ji l>»-^l 6** oJL^ 'r^ 1 
iJJ_jll j^»p -3 

Jji-j ,> iJJ5 oly- ^ B^aUJI j jljSJI Jj 
j^ dUJj tr 1517/_j»923 U— j^. J! u^l-^ 1 

^1 ,,. 1<_J ji ^Ul r 1516/-»922 U- r Ui j 

t y^\ jti\ r 1517/_- »923 *l- j-*. J (3*-W*JI) 
lkLJlJU> ciiJl t6 L.jt^jUlDUJ-»l«i 

^U; t JJLJl SJjj jJ-Iji j 'j-~ ^^J 
3_J>IJI ^U!iLiJI y.j.^» L-jUsilj U-W- W'^ 1 
- 6J U>JI J>3 ^^3 ci^s- <> p*— *5» ^ Ul ** 

JjUUJ >5I^ iu->ill j-*Jl ^ r^'j ^^ ^'^ 

^ i*iia ^Si j^Ji ^ir J! W^j "*o^-1H 



t$42*&&hri!i 



cLjjL JL>JI j^-.x. ol^j - ( > "---(^J i^J tr^J 

«ji>-Li h_j_jSJI *Lu5l ^1* cbV-»j jilt 0' fUaj—Ls 

<Jj-.e jii t4_SljJ ,> ^1 ^j .^^5 jji* L^Jl* *J 

(jLSJ toLiuJI ^Li >.« nit Ij tiki, Jli\ iftljIIL. 

I — jL» i « • >■] ±*Jji\ ojAm jifj x> ^jJg w 4_;Lo5 J_J j" 

eJ-> yl "j-jyf Lo%>" i-i^Ls ^*>il lijx? 
: 4_i* JlJj ajJLs-j j jljiJI _^j ^jj| ua« ^UJI 
c i . n , H l i4_.l^UI Sju^^JIj (IL^WI u^ ui/ 
JjS j5L_>Jl iilIL-11 £**> j J-&lyllj JiL^iJb 
CMji M-JJj ...dIL* tfjUUJJj <k»l4 5j3All j^i *_>l/5ll 

<9, ".uLiJl 
j^u <i»jljj ...j'i^ t5W-^J 'j' J tS 2 *"*' ^ OjaIaJL 



(10) „ 



»Lij J3 "ifj t b\«»S <J JJlfti 



Lilt jlJyJ^ <_J| £JUJI CM* J-jU ij-w j *L>Sl 






.HjJJsJI Jb l^it. jt ijll lj*J» 
^J-iJI S^jI yl£ JAS ' ^J^l ; lj*l*il 4-wjJl ^bjJjJl 

j.L.^1 oj_> (jl-Sj '1+-^ jlj_iil ^jX^j (jjjJI tj^i 

(.A—t^i flJJ>- (jLSj tdUj^ L^JAJ jljiJl A±>\ frj Jt*>« 

iJLJ j jjj 4jiH tO-jJl jjuw -l-jaJ t5JJl y> ji^H\ 

.Lajl ^Lx»j j jy *JI viiUiiyi ,>,j .jjill UJ 
<j-*j cejJIj t>j 4_2UI jlj_iJl o-jj}\ jjj i>-i 

tpf'j 'tj-MJl t«^l (^NJ 'kAj ^UJI 6^ «-i-3i 

jH — *" ^j — O*^ 1 J—**' J^-**- 6-*>JI J-fft pj-iJl 
jj—Ul <_.jj Lj _Ls ljj_-Js; ,>jjj| (^jj .(ij^-LUL 

( '.^uui ,>o. ^ j^i^j (^ji ^u^ jIjl.)(i yj 

»UWI (^oijj i^SJUl 5U5 ^li **^i L5 tSjAUJb 



,$wr&u*4K 



.uiSyi f l£>l o**H &* «5»J '( 194 J f 5 -?) 

4MJI 

*uiJ| j JJL»j -8 

^LJI ^1 j^** jyi - 10 

jjuiJl r l5L>L ^^ji^oJl f li>! -1 1 

3^3 c^jUJi c±>~> v'^i **!/ J Jjb JI - 12 

iJjj 140 j £*,y tijl>Jl ^*-° V 1 * 1 VJi* 

jj*J| ^J *t*iu jjJl eiji -14 

j^i 3-^j (1983/1403 ^5»— ^ vj^' j Ij 
»L*1* oU*i *-*j~ j v-'^j- 11 jrW jJI ) v 1 ^ 
^ji d \*y. 4ii}i t ^JUi o*iii csi c(s-^i 
J^j ."6>>y <*'" -* jx- 111 J* <* f**W 
.i^ji 327 ^>J J* JI/JI *^>3 ^ «>- iJ1 

j^SbHj j£j3JI J#>5 j j</JI jo* 311 -16 
<*ftl> ^ c^ r UJI j I. jo** o-y Ul Jy" - 17 



:j^i^H^ 

jlijjJ cSJl>I j pSJl l+JjA-w 

:iJUl oLu% £JUJI t^l 4*1*1* 

<11) J L>JI ^ ^Jb JjL>v ^ 

<JUJ! j o^ 4J ISjU* LIU jljJUl 6LS 
.jUj fJSJ <J LujI &LSj ilAJJIj fHjSJlj J^lj 
l^jLulii ^UJ^ ojus OJ3. 4JI fHjUl k-OS jSJ3^ 
4_jUJj^ 5_*5L5 oijfcj .<J»jkJM cJlj Lo ii>LJl 

422JI ,J cJJi>^lj-»^- j JiUJI^^-2 

S ;-<■ iS-i^l 4-jL.jJLt tli->J-?Jl J-^-l (JT^^- 

f L_S^.i ^ Jj^i .(_i»1414 ci^Ml *L.jAJl 

ulji o^w H^J '«/ )Ul ^" ^ UU>JI 
lj_» ^ li-jy .l*-fai> ji— *J lyti f i^Mi 

,5j3.lill ,^>ljll ^U J*Ui OJj 



^y*K6U*4it 
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ti_33-l3« Jljj*i« j_«j*J i-i^Jl j>-J>Jl Sj^vS - 
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248 c247 <59 ,58 

153 :1 ^U5LU ^jl^Ul ^^i _ 

-174 :4 e^L.jJI ^wU* ^ltjk»* y-^i_ 

175 

247 :7 ,144 : 4 ,166 :3 ^li^iSJl. 

,762 c358 LJLLv ^L»J o>^Jl .J ,„?.<- 
1045 
1502 y-iSj-J ole^fcdl ^*. . 

770-769 :3 iJl*£J ^jll p**, - 

342 j-LoJi ^U LJ, i^l+i/fl J*;_ 
- Brockelmann S,II: 436 

L_il*Jl 4_5!^>JI j L&ji>* L^Jl. yLiiil :4-jk> 
i-JlttJlj ,(2438 j) j (194 j) ^J, ^^3 LL^Jb 

.(2135) 
a*S j (194 j U*J| U134J1 ) jjSlI UwJI ^ . 

■ (.j^ I* L^t3 i_u5 u l^uJJ iJUju** i*jL© 

cijLdl ojj «> ^jilUl jljiJl OiJl jJw j#uJl jptU 



.1301/3 

-L*Dl j t^vjatUlj »L>wsJl (j,Jj y-yul! o^_18 

^ cjJJl *^ J*iJ| jUJ tU-i j jJJll Jlj3-19 

4-A»ie JjI — rj Jj-><^ cjLiJjil aia <jj Ijjlc u I 

,4_*SUJl elj» j , 8 «Jj I J,.M.xfcll tvj .Bjjjuw 
J5I — -^1 t^-*j ( _ J _U J*j-A» ,<ljU *JUaJ J 15UI 

4 — j\iiy (j^t jj_6 (J Js. f-U** 0-* o*JL>«j— «j 
oojjj t(3j3-l 5jj 4jl-,I j5Jui iJUjJJ frLcJL wllUl 

*L^,i ( * £ui) y^IJI L^_j3 ^^-iiJ ,yJl 0L0JUI 

4jL»IjJ jjLmm - 6 
141 -J JSjjU^Hl- 
;204 1 34 1 1:8 ^jIjl_ iJJ ojJiai r-LA»! - 
102 : 2 ,470 ,337 t 280 
211 cjljiU ^LjjJI^jj- 



^>*ft&Mii 



£*- '^" U)y j^^ 1 j* 

ij tt ^^/5jU j P ^JI 6yr ^ ^J 
Jji s * c^u>/ JJ ^/- :' I3 ' r U-// J JB 

SjZ -Ojl>Ij c(0JJ^il *W jLaJ1 ^J ^' 

js Jji :WJi J*' J>* -(W*fj o*-J« o^k) 



^.Ui iiu,i oi*£l Ujjuj "if^uJj " i*I£ j*J 

*u ujjji^) ji^Ji jits *u-i i& ^^ hr* 

to* oUJ ^» LpUJI oja 0< ^ **) <>(&£>>& 
j (2135 Lj^Jl fcl}3JI ) iiJLUI ii-ill ^j - 

^yc hJ~ i>y&> f*>JI *!»-»>« ^l>^> ^^ 

j sj^i u^ 1 ~*^*-° o* y^j ' j^ - c^ 

.Lu «ji o^i)i ^L/ii 1^9 j^ pli 
^.i>* j i\ hifi ~**U£* ^^ Jl f^b 

.UUSA5- ^JJI Xfc^kiJI yijl^» j W! ^i 5 ^~^ 
JjUs itjkiJll Jja^o <> 5j51UI fUs'i U>yj 

jijji jLj obJk^ J! (*is>Ji) jXiJi «^! - 
^1^3 " _f W-V*-* ^ "^ ' J ^J • 6 - x ^- J tpJI 



<$4y*tt&ljiitft 



l5 £^- US' «juj J3UJI jUj U-»Ij 

jjy*« i_»Li> o j-u *1j 115 

^ ^tj 115 j»3 O J>y 

<**-* jjl j J>JJt jU5 U— ij 
»UL> i_»U? j5j _ r ^j *JLj liS 



i*^i r * 



hj lis 



l\y*j lu "i »yt3 uui jj»ij 

^ »^LJU B^UaJlj .<^JUJ| Vj AJJ Ji»»Jlj .4i}3jj 
".^jlUJI L»j <0) JuJ>Jlj .4J|j Jia>^ b±—j~ — »/<jI 



ji j5£> ^ {kjJji Jji ' li^yj" 11 J yj " 

l JS£>} j/^-j J/JL*L» jljuu-lj _^l IJlS C v4^-J 

J lJ=J*j fj t. j...i * Jai IJli 'jjv-^ ^-* ^ '^ 

._^iu »i '>»*J V^Lr* 4J>waj ,_j^"l IJl3 t i*JL»-} 
JI £,U*,I J UJ C<JjUt/ UfJjJf j ^J oJa-oj 

^ . ,l7 '-^' 

:i«j~» J3JI oUjj ( 'o^Ub ^j-oUU (jillj 
c.-i^/j .^>//j c^>/ 3 t^Lflj c^^^y/j c^// 



JiKill 



*lj^l ^jJlj .*UaaJI 



UpUj-jj j J3JI ti»Ju»-j ^1 



*J!>Ui V U— ^Lb 4JjLi 



t$4?*j\&hri& 



j»J\ j^ 3 ^ji>j l^iSj j 



u-*J *Ajj 'M-> i-4"j 



oSwI^JI 



.3fUi ^1 (10) 

. ( 3*Ul c ».jll<ll) 
Jfc J-aiJl ^pi IjU* f IJ =*3JISJI i>wJ! J (12) 

t^USJl Jj-*i >iji jl* «£, '<f 1005/-»398 o) 

o-^lJUl - J*L£)I 4_JlUe v5>-*J f-**. :y^ii//(14) 
.V-S 6- ^ U C L ^ JI ^i" <^ , ^ U,I J '"k^ 1 

^ 4 J3 Hf 141 5-1 329 Ml 7.729) ^Wjj^i 
,> y*0*i UJ ^jl**?" ^yj '* UJ ^ 1 V >'J' 
Ij^SS ^Lilj l^jS Uijj ^1 li» ,/J -*} -^J^ 1 

.(^*il) 3*KJ lijlj« **-! jL-J ti i> 

^LkSi 6-. : (f 1258/_^656 *, ) Jjlill ^1 *< ( 15 ) 

^LJI ^jlJ^JI jL*— ! u-f J^ i+^ij-"^ < 16 > 
^ 1^ .i^sjui jjjJ j -L^>»j *(-» 767 ^> 
^Ulju^ cJ ^ «Jj> ^ ^Ui 42*Ji ^ ^f 



4jS,:ij.UJI ) ^X-.yi £jUI 4*j~j* ^ ^*' <'> 
251-250 ; 5 (1958*4^-113-^1 

uuyi i*LL* j iJ jfi ! ii r ^ i<s±zm\ j* in - 1 **' ( 2 ) 

450 : 6 (1987 ,Jii\ jh .^j*) 
jL^% fjfljUl J jL&l frjU i^j^JI £>~yJI ■>*« ( 3 ) 

c^xJIj *265- 264 : 5 &UI ^jil *^ ^ ( 4 ) 

j ^y/ v ^r . jijjui ,^4^ ch ^*>- 6i^t j^ - ( 5 ) 

r<jjH\ *U>JI 3_jii* :5j>ill 31.^11 ) <jj>»JI J*^i 
t 16-15 <_»1414 

.285 -263 :4 ^1284 c^yi 3«kll:S^li!l)>^ 

LfejooJi -ijutyi ^ t 1 -^ 1 4 ^ J - ;jJI " ^^* (6) 

jljSJI ui-j '194 o pSj ^^i'L.jJW i*WI 3i(>JI j 

."3^1 
259 : 4 &UI ^1 '^**" ^*** < 7 ) 

E L^JI JHO^ £1^"!" J-* 1 '^^ , ^ ^' < 8) 
.342 ( _»1351 *6*«^l J 5 ^ 1 ) 
cftUI c^j" '^ ( »»* ( 9 > 



^Wl4>U*4tt 



j Oi^tyM 5L_S o-. ( f 830-737/_^»2 15-119) .5^ yii^j 

ivij (/ «**Sl 6*j OUJl <>> jl^ </?' 6» J*< iSjJl j >-,L£ "LJjjfjt oU~i <_/ Ujj i^ijLJl ^jjjr (17) 

L» J*^~u ^LS ." jjI>JI " oliJj* <>• .o#i— 4JLc .y-^liJI *_*>!-<. (ijbljjjiilJ iUUI 

.^iLaij ojUI j v ly>Sl $. <**-* *LJ«JI jL-S u- :( f 1 149/_»544 o) y*L* ^UJI (18) 

-740/_j»216-122) iLJUl o^ jua— yJ i,yu-.Sl (21) .<_MJ> jj fc*_- j L^IS cL* .—jill f*^' c«JJI 

,j«_A)l olju ^_sij t Vj _oi yi^ilJi ^L^ ,> (^83 1 j " (J _il a ^ 3 Lli j_* uJ^-i U-ill " 0UJ3* j^_il o-»j 

iiiUu ^ l^i .1^3*1 5j^ oLLLo. *J .j_jJ jii .uioiJI ^1 

.lijUl j v 'j*^i .^yliJij JjSi 6aUwJI j (^J) ji (^i) lutf ota- (19) 




u^''»u; 




II- 



" J*~* C* 1 prey £jZ> j J^JI dLA\" -1 

O^-jJI JJ* JtA>4 0*>l ,>»^w .J 

46 jjlJL jlju> li> .j : Jlio Jp. -3 
o___jiJl 4)1 JoC .j 
OI^jlcj jIjl> L> j^jtfJI JIju/IH Coy Jl* t-xjiu -4 



Jajii <>j1 M^i^i ^j£ ^ JajJI^WII 






o* >z>l3jjjiifi tliultjSJ iUJL, ills' jf 
"v*&l dfJfLJ/ 40 Aula j^,l t^Udl JbjZj iJbtU/j^ 



J^-Jl ilUJJ (J^jJI Jul>^ J^ J3.JLJJ) fcuL»J| 

I eyai. i LilU- ILfjpj i_u>Jl O^-Jl 4_j^.yj 

^1 4-^*11 oil . lrtJA V0 fj£j tio^ll i^_SJ| 

C^l—bjill p jL_^J C0J-U3. 6-flj CJL_-ij c^l 

fL_Lll c» — ?lj iu»l_i* ^LjUIj c^U^Jl, 

yoj-aiJl A>i y> J^J| ^LJl v Ltf" ^J ^ {^ 

j j^Ulj <JL^!l ^1^. jl^J j U^ ^Lu- ^i 
.[6-5 :^ ^ t JLJi ] "^, vJ ^| ^ b - 



C»>— jIjJI *e5"l ****** «jiJ*iII £k£n U»L£J iSj*>^|| 

li* j .ijjkjl ^ iLoU i**l>JL tUJUc *4>vAj 
SjLcJ ^_>J LiJ ^^_>JI oij» i-. tf r -i jjj .JLjJI 
>-^ j' ' liiJj 12ja>J <5«sJl ^^sJl (^jjo jjiao 



I . 



*$4:>*lt&U*4tt 



^ . ic«j->^ <J .<— (jAIIj yjji^ojll £jxywbJI 5Jl»Lj"^I 

5^.1 Jl i*-^. Jl ^L^L^-^I!) <_^JI 

c <^y .^l 3 "^^Jl c(JjJI j^. 2- dlji^W) 

cL^uj^I oL-ljJlj ^OXr^ 1 uj^l J v^ 1 *^ 
c^cUJ^I v 1 "^' <-*** J) ^ *&W U^i* 

j io^l ^Ujl^ll i^l >SJI j ,/i^l Oj'^l 
ULS*I i_il>Jl oi* J! Ju-*! >*j .(*****» ^' 
J_jvi $_. 3JJU ^IjjJ iLiw *L^ U t J^W 

jjL ^i jjJI t-Atf J *-»S o f l5 U j*j iCxxyH 
L_#Jj-oi :"i-o*JI 5_c!>Ur 6-c t<>J>>- J 'U^ 5 

: jUtf Uj r ci~L* 515 j [vjAIW] "^^ , 

.48-9 oUO-sJl J*A3j i J*»-JI *■••«■• - 

.149-49 ^.Ui-JI Jj-^j t£jUJI **J** ~ 

.509-151 oUJUJl j^yj tj^ill •»*«• £>■* _ 



U^Jj cL^^Lcj I+-S^J *AJUW ***•» "j" '-^ 

i_.ljjj cUL-Jj *_JU5j i-U- oj-wy Hcj coIjSJI 

cJtLjOJlj jj'Jl v-» ^j J! , - iU ^ J* '^"^ 
j_j, UJjj i jji-ftill J*Lj?JI ^-j-^ ^ LjJI ^" xj " 

^5jJIj ;<jlpLx. j oJtftill (4a*U.J C>^l j^ 1 ^ 1 o--^ 
.t^Ll^j b>y>\£j <.\+&>\y>3 *l*A^I o" 1 -"- «-*^ 

jl c<<3j(5Jl w-ol-W ^ ^ LJT M*^) ^ I*- 1 
J ^-.. L-.JL1* "il Ls^-U o>^4 0' J-i 1 ^ 11 0-^h 
j»-,^i c^Ij ^-*^>* J 2—^r^ J-^^ 1 cr^- 



*$)>*ft&U*4tt 



.SjlijuJI OjjLsu 

J ^5^a*JI Uj^t> oliJ_j*_j telijj Sj 1 ^ tVu5j UJj 
: ^ 43515 <*»,>** Jj*> On £j>" ' l*J-^» j-i* <i^3 
.(14-11 :^ ^t-ilLaijMSSJIjvj^i^ljAJlj^UII 
dlL-JL ui^ill Jj j_*>J| Jjttij iLJJ Ji\ 
S-iUHl ol_k>Jl o-. 3-e^>v* cbL> ,>. J^_JI 
^S^j t(19— 15 :o ^ ^ (dULJl) dLJ'UJI oL-^>U 

y^tdULJl) ~^-Xjkl\ ^JjAII iiajji- j J^_J| ilLJl 

t( >iJI i^jLsIl :^^JJ ,»UI jU^ly c (25-19 ;^ 
j ^IjMl lJ ^U i3 t (29-25 :(> , ^ dlLil) ^J| 
.(40-29 :y» ^ oilLJl) U*Jlj jjjJl r^l 
j . Ml ■■ ■•II cijoO j ^j^ojJI Ujjt o^s LI 
£_J XjXsO <> cuSikil jii i J^_- £>j| pti}3 r^t 
f>J t 431 j i> j iKJu Jl.juv3J| |jj» alfj tv l35Jl 

L»^.j .bL^JL ju*_j3 jj t v U£J! ^LLjki* 5yy 
4_*l*Jl 4JIjJkJI ,^_, 4-cj^ tUw^J ^j-^ej ^!>LJ 
JJ J-i>Jl L>J jjucJI ll» i*jlSj iiAUl olj3J!j 

L»j^lj c 1761 pJjLL^JL 4_AW i_;|^J| ii^j 
<(J-^i) Ui jji»3Ji j U>J| ^ t j>U ^^ji 
j-i^JlU^iclj t 9918 jjj l^.^ fcj^Ji ij^jj 
**«i fj^ij t(v) j^ i^j| >J3 t j^ y^ 
iS^-J U^lj ^171 ^ijiU^L; 4_.UJI iJI^AJl 



Jj 439 4 >t , rtl l ,>_« juJUjj ta -jU>_iJl t^^J - 

.515 o^LJl 
J_jU Lf-JL>L> U>> .j23 iJUj ji'il li» J^lj 
(^*L_>JI j_*>* 4-^mUjo 1, jUll oL-ljJl SjU>-i 
o)_e pjjiJl v j^ll jbL-j .JljjJ o^J ciUjJL 
4_;Ls5 j L>JL» !«■>_> j-iJ jlJ j . i> ,»Jl &[-£} io-*> 
Vj-~ j v J fy i-iUiJl L.U5J (ylyV 1 " -* f^-y 
wL.-gm 4_^1UI jIjJI o-e jjLuJl)" 18-17 6i-5j*Jl 

.<xiljj> (^i 

j^k« jjl (jjJl j^|| ,3,^00 j J/Jl ik>JJl ^33 
SjLcl j i-yUJl i-JsoJLII JjU33j ,4iujh3 ^>* *L>o)ll 
iUillil Stljill j v,.-fcui 4jJ13JI ik>JLII Ui t jji.VOl 

yLiS 4jjl*j j 4— iljjj to-tyi JJ Jj-iJl oj^-i 
."J+-JI ilLJl" 

JjiaO JJ 4lrfj>j ^1 ^-iLw^ll JA^JI p^^JJ 
ci-uiJl OJj_>Jlj 4_;>Il ^ ^Ij t-J+Jl dULJl" 

:JI iiUj t.^J^JJ 

ixo^jL, ^0*^1 ^j j <ii43ii tE# Jdi i^ULsi -i 

,4jj^«3j o>J| 4^aI aUJl 

.^U3 'jy 1 -^ 
i i*jill j LJl>j U3^» l«3£ll ijJLiJ^I icljjl -r 
.JJL>Jlj o^^JI J iijljsil 31., J Jlj 



*$*>*& &lji4tt 



.Lfi. jl>o»Jl 
i—^UIL r L_*i»^l £-_. ^•Wil-i ub>JI -12 

.5>till J>A *JI Jj»ij Ow-J^'j 
^jj U Lol> niiliJjllj t-joSJl <>**# i_L>xdl -13 

i*-i}»)\ ^jL^Ij iLjiTjiJI ol/8l JSLi -14 
cjI. iKIIu^jui^^ljij io^l, iJl ^\-a% 

.u>ijij 

: JLUIS" <^ 

j_JLkJI i*jj jJj;4_*fiiUI ^L>Jia-oil (j-j+9 -1 
J ^ i—t&^LJl »_>-J&Jl oi— o j t-i-i; 1 o-^ij 



iij» ji*Ji w«j ->5j -^j^j 'l^j^'j 'gj-^'j 

^ Uill jl*. <> IftUwl IjSUJi Uy^3 ^^1 

j ^L^JI J-*i» U jlj_£ ^ f-ll v^ J 

|j_^» ^Ajj "cLJiJl" j (i^iiJIj t"«_i<jUS)l 
L^Iji tL^}U L>JiwM c>j-«->j fj^-'j (T^ 1 

.(440-439 :i>» t>» ' «ili-*ll) 
^ ^ ^^J j_*j : ^1 ^1 ^> -2 



4 JJJ Jl 5 JJL) -iJl o_*j Utf i5jj.^ll oLkjkiJl 

^ L^UI o!*£L-All 6-. j^ >J V> < U Ji* 

JjiuA.w ,yJl £— * ill Jy-wO <> «-L*li^l ^VJ 

i ^- j • j cS_SjSj ^LL*- *— ^ (>.a**JI f-»j cl, f ji g 

.Ujjl^w JJ ijlSSJl j *JjJull l^^I i>~J -1 



.pjjjl q£ *J> 



ojUJI *lk>^l 



C**^ 3 " 



jl ^-i-;^ l*-ai 2fj ^1 *l*-^» <>v ^*- a;; - 



.i_jj£J| ,jojo tU-»l px>waj —4 

.^y»J &» \+±~ j £») U Jl SjLi^l ^* 

.L^JcC J2J ^Ul osj-^ 1 l> 

.Ojjll ^>^il ^^1 fijK ~ 7 
.L^U^ j ^1 

.j^iyJ! j SjjI^I oo-Jl^UJ'il ^ -10 

J* jl—auS^I A-* 4 4J*5UI ^S^l O^". £)•* -' ' 



/$4y*tt4>Uuttt 



8jj_Cj cOjjL* j»^— Jl OLJ* J_*t> US' Uyi jy-il!j 

.(474 :<>, idlLJl) 

.L-Jiyij ;JU>j^ CoL^II y«_io, 

:<>» <>, tilLJI) lit- J*i US ^kill ^u> ^j 
.(476-475 

j "(j^>OJI && *"jj"j '">fi"j <"6/' JL*j>J 

..lyi j "I^ii jj-j tJ iyi j "jjij ^i-j co>Ji 

4Jbo- U IJu»j ,4_W!l dlJjj t4 _*IJ| _j| Lu5JI 
& oa^j t.UII V U j < ^L»JI ojJI ^ ^ 

.(489-477 ^^ oilJLJI) 
Uap 4_y_^ ^j : O^J.' *J Sjjiyi ^aSJ! ^^i -7 
LjIip- M,L_5 U>Jly* j-IjkJI ^Jjj ( LuUili 

(5O0J ^1^)11 ^ i«j»i ^ Jjy Uilj t ^ 



• 5 jj— J* lM-ij ^^i v^j 3 r 5 '^- Jl ^j 5 

L-j^l p_J i U>-*3jj Sjj—J! j.i>JI ^1» |j_5u» 
fij .JJLJU UuS cjjSj JSi\ OsLaII .3 tL^tijj 
j JJJ j_>J US (jiLjilVl vSHjJLJI IfcJ Ji«iiw 

j— j£>gJI Sjul^j*. y_« ^»ji-Cj tol-««j v'j-*" 
.(444-441 c,^^ cdlLJl) 
Uyjj JajkJI L^jjj jjj ; L^jall iiAjjU-^l y-j^i-3 

.(445 :^ cilLJl) L5UJi 
LjiUJi Lj3j3 tBjjjj i^j j3j : Jli,Sll ^-^ -4 

.(445 :a * tdLJI) 
y-jl+iJI j_ii ^j o-j*-^' la»j : JljUl y-j^i -5 

<> ^J^ (Jillio I j^Jj c jLfc^ J5 ^yi* 4j^*-o 

J_^yj jUipI yJJ ;^jj\ j^> u-* ^LiJSl 

.(472-446 :a ^ y^ 4< ilLJ|) ^Ijill 

.(473 :^ tiJULJ^j^juJlj .jUcSl ^ 
jUi'y ^ <ui f^cwi* ^^U L^i jyu U£ 



*$4*ftft&U»4ft 



,_.. yy L-»ij" :^ 5L - 3 Ojj 1 -* p^ 1 •*"** ^^^ 

<_^ u-j^-^' j 11 — jjl ^ j 1 — 3 r <••• )^ jU£JI 

j ,3_> *_J£ J^ii o' i5>-» L* 11 ^ ^*~* X? 

j ^^ji a*^, iii/iii "j^-Ji ill— ir J*** 5 ^ 

dl)j jy UJ ^ LJlj 0,1^ iAUl ^l>Jlj **W 
$_* oUAj* U U*»* JL*-Sy "51 iU*-jj ^ *** 

LUJ *i\ .U— Ij tfJu*j c^jUJI l5^ Ll>j b-^ ■**» 



f^jj^ fjj_^ <^tsS J^~ Lm *v*L° £>U»I 
.(493-490 :oe> o«tiJUULl) i-ljjJlj ^^W 

'] iSUJi I— «3j3 V^ 4 : <^' — ^" o*Jri— •* ~ % 

.(495-494 \oa o° t -ili—ll> 
Ljj3 l-J^ j»j : iufiilj J#Wh jjl— iry** ~ 9 
o-> o-^jJj <-^' 6^ ^r— -» <W>I 

.LJ»15 J^i*5J! — Jtf L»jl«Ia3 ^1 i*i>Jl ^ 
t V Ltf ySll-.j chWj'j W 4 J jU * ^ ^J 

-V Jl£JI *k> JJJI J-^ 1 6* t^Ua3-II 

^ j^Jtj cjSiJl JU#! o^ji: 5U ^b^l JJ^ 
t h .Alij 4_5jJI jjJl^ j J-**JI f b L-» c-^^Ij 1 -! 






*(>L>.jJl jLrf JUL>%* JjL>.i ( 



iit&Jlj Lu^lJ Lu^Jl i*£ull ^ SjjUII ( 6 ; ^ Sji^yi p^Ull iJUL, <> 
ci^LJl *U>VJl ^^ i ^y ,1992 ^^Ul j^ ^ t^lj 

iiU% A-Z <> ^1 ^Ui^> j^jlj >.^-w ol£>5Ul o^ j5j 

.^Jl <> iuUIl oUJJl j l^ J«J| ^ i ^jj ^^1 iLi j 5j5l j 



(6±1 



15 absence of memory Sj^lJJI jljii 

Coma i**>^| \+u>.j; c/i h^ l^s ^UJj ^i 

21 Oka-, j Oj^c <J5 JL>y pj^JI |jj» yJLJ jj 

» oi»J 411 Jj CJL>J 



(5)4 

5 aberration 



6 aberration (chr.) .yU* Jjja t( yj^ ^ 

ji anormalous Jul* JJ l*L*l\ yju 
(Jl**) JU ls *ojJ s jj* ^Luasj S-abnormal 



,$4>*ft^U»4ft 



134 apex 
135 aponevrosis 

u iJy aponeurosis 



(AJ) Sjyj g*S» 

^J *1>*JI j Ik*. 

v ^iy> <> ^jj 



141 aqueduct of sylvitus 
Aqueduc de sylvius 

aqueduct of Sylvius ^xis tl$i-©j 

141 bis aqueous humor ^l» W> 



dlxs 



174 association 
association of ideas 

ijj»JI 5j5Jl <_i~ni *lj->l 

association fibres 






^' 






d2ii 



177 atlas ****« 

jiyju o*-y u« (J/ 5 " ^a*^ 1 'j 5 ^') , -' Li,: ^ ^ 



186 auricle 

201 axis vertebra 

.<>-»j5 ,^o (iwlSJI <# 



>lji^») <*15 vJLa» oi (ij 1 

JjSUJI jl j^JXaJI 

lull BjiiJI) U5 uL&l tfji 



i2)j 



42 Adam's apple (pjl 4>tt3 t jj>J>) oJ^> 
Pomme d'Adame 

Capital letter ^i ^ ^y^> ^\ l*iS ^oj 

Adam 's apple g~<£* 

Pomme d'Adame 

64 agonia &> t jL«j>I 

agony JJ £>-su o^L^I iiiil 

68 albumin (J) J^j 

u iyJ| 0*^1 l*U*l (jJ) 3-1S $S (^1) "*J£ ^LU-U 

(8) o^ 



90 ampoull (**l*>) SjJj 1 * 

Sjjjli i*& Ui ij^xii ^ ampulla ~*J£ i*>y 

bottle S^jl^ipU l*u*j3» 

103 anastomosis JL«I niUitf 

i^l te) <J5 iiUl tiji ( s? *0" a3 J 1 - 33 ') 

114 anopheles o4^ 



134 apex 8 iJ J 

sommet o*-.? 5 6« <-* ^ ^ u ! C-^ 1 



#*4>«tt4U*4K 



Lu>jJb uUu callus US cA>^ ji >DLSjl>-i i^wi; 

^ us Li .Bjj-^ii pitji r uaii sjL ji jjum 

SO* 1 *^ 1 * o«i i-JSTj callous ^i i»>>l>^b 

callosity ^ 

303 calyx iJSJI ^^ 

calyces^lj J& ^ calyx i*tf i^ o*^ 
calyces renales minor Sjja-JI iJSJi y^jSj 
l5 j-uj 5j^£JI 5J£J| ^jj5 Jl 45033 pS J^JI J,,;.-u^ 
J! tSJJ3 ^iJl ^ calyces renales majores 

-^ 

(19) 1>ju> 

337 caudal vertebra «jua<w»p 5jis 

j a>ji Li yL-i)fl |^ j jjlj jjji ^Ik-all IJA 

coucyx <Jfli i*^ ^^u^i ^ dL -j^, r ^ 
Opij (coccygeal ^^^ <j£Jl ^ U-Jlj) 

Ji" 5 " o£»j 3-5 (> jjl*JI rjl/y LiLo»i_j <*>aL 

<J5 -u Jj*Lm IjJj ^\J3 5 jjjJI ^15 Ijj iJUOi. 

s f^ 1 u-*^ 3jj^ oJAjCoccygeal vertebra 

.(j-j Up*>^Sfl caudal i*K Li 2 1 

(ua&) o-sJs 



B 



±^>> 



(13^o^> 

206 b. Typhoid &■£» JuiJJl 

or (b.tyhosus) (o-^l ****) 

U-rf) U>o^.j UU3 ^AL Iki. ^yxdl Uij 

*Jii juj >F y^i (typhus) y-jloJl ui (i#LjUl 

jIjSJI ji J*5J| j? ^j*I^JL 



(UlA 



226 penign (^jJU) jy*> 

Benign ojJL^L i*l£Ji i**^ t u^j| j [k* 
j 0*^1 j U»*Jli Benin ij-JyJb U£Ji ^ 
*UI ^ UJIj <L2i cL ou-J ^ *UI ^ 
(b) iijiiJl 
234 bilecanaliculus 4<jIja-> oLuii 

bile canaliculi lf***j jji, LjJL^b ; t i<i |j 
o ^i IL-JyUl i^^i ui 



272 brachycardia ^Jfti ^ 

bradycardia L$i>w=j .-U^Ji j Ik* 

*>*>W5 i-LrfjyUl i«j>jlj|» 



c.^b> 



460 contrac (to) 



299 callus 



dlii 



(5jjJb>. iji^ iii*i) cpw 



rfScb^tt^btftft 



4i\kL,\ jj** *=*-J U^ o^z ^ **w. z/^ 
^j> oi*ilki-l j j>* dendrite jdendron 

.(<>ftA3) i^J-a* *JUslL-I V^ " ^ ^j* 

560 diabete mellitus ji-JI o*>* 

. diabetus mellitus jidiabetes 



contract JJ ^ 



£28)J 



570 diencephal Ky3l» £ UJI 

j on jj» U£1J ciUy j diencephalon 

^U^l £LJI £^ ji« ^ 6« ^ ^^ <£*- 

jj midbrain ^ o^l J Iw^l t LJ1 Ui 

59 i>i^ M ci^ J! UpsUl ^n- r^ 1 ,iA 

.1195 fij a-* 



(30V 



626 drowing ^J* 

drowning u>v^j ^^M ^ li « Kjl 



EJ 



±jj* 



639 ear drum 
(tympanum) 



&ti\U& 



(241 *W 

494 cranium (skull) ****> 

jyjl JLj>; jj skull ou-J cranium U£ 

The term cranium is reserved to the skull 

iiii\ {j 3 ±> \+A »si ((without its mandible 

jj fja BjUj .^li-Jl 

cranium cerebral <J*U ^- L>5J| 

calvaria = brain box £ll Jj^ 

+ Facial skeleton <*j» f^ 

cranium viscerale l j*^ i 3 







(25 1 ) o^g 


521 cyphosis 




OJu> 


cyphose 


ojJ^u ^^Ji ; 


>j Iu-u/JIj UI 


kyphosis 


i_j|jiJI U>U*yj 


522 cyst 




iL«3> 


kyste 


cyst ji ^ 


^ Jjilb iJiiJl r^*"" 




Dui» 










(26 > »i>i-» 



536 dendron (dendrite) **** oVUtfJ 



^tt&Mtf 



L^i J* (Embryo) i*tf f>.jz : oJUJI *1> 4 1 

.Sjtlwl (^1 oUuL>*2l ^Uj5 ^ja-ij o&^r 

\+A ^ (Foetus) i*I5 f>jz : 4JJU1I *WI 

j^ ,j -cS sytyi ^j siJUJi ^i <> jo*> 

3 Embryo o' ^ ajShJlj o-Uuj i_a>u <jjJIj 
ou*J t^jJJI o>*-^l 4*^ (> c Foetus 

663 endemic (diseas) (u^j*) ok>w 

wjO£j Uj^-I j e cij^- Lf-oSJu diseas iJ5 

.disease 

(33^ k>i* 



687 epiphysis iijj^wJI 5j*JI 

(Pineal body) ^i*JI oli* 

lilj epiphysis cerebri ^ ^^1 3j*JI 
dJj^ .L^Jl cerebri i*J5 La <_jUu <^i v^* 
Pineal body y»*\ iJ ju^ o^LoJl BjlAXI ju>jj 
glande pineale ij-u/JL <Lliy 03^1^1. 
epiphysis i*tf Lai ^ jJa*Ji ILili, Li 
End ULwwi ^u-JyJL epiphyse j .ij)JL>J^L. 
of a long bone with a separate center of 

L-J i,uyOl iiUL £,tl«]£Jl3 4jLcj .OSSifirafion 
694 essay *W>*j 



lk> l^S (tympanum) US *l*Jl u^. 
(tympanic membrane) UZ Lji. ^ £-=^ 

middle ji j^k-jJl o^ 1 ^ tympanum 
Caisse du tympan o-jyJL. j o^-JLjO^L. ear 

iLkll jjjJu* L^l* jltl a*4l ^jUI p**il jj 

Ui v^l'j O'J^-Jlj «>U S^Ldl oUpaII L^j 

tympan ^ i^^L drum i*15 

(32 )4j^> 



655 embryo (foetus) &£> 

Jl ^1 J>b 3L»Jl (u-i; ^yJi il>Sl |J* j 

: >l^ ^ 

JJU (Conceptus) IL-aiJl L-ajjJI : .JOf) JU^ll 

i-ju£j OJJkj ^j-JlUl fj*-»"ill oLjJ ^i> k_ju-a>OJ! tjj 

ob, JJ« (Embryo) lkj^> : oJUJi il^yll 
>-£& eJAj ,>15J| ^j*-^ 1 ^Up J! 'iJ'ill fi*-' 15 ' 1 

,E tjjj- £4 

j+JU\ oU» ji, (Foetus) ojuj> : aJttJI JlUjlt 



^^C" 



3 »iftj SjMjJI (-Jcvj <±JLUI 



oJlu ^j^iS\ J*\jl\ f*.jz ^ji.] j^Uy £>\j* jj 
^-jyj (Zygot) ixA^U Liy^jJl : .JoSl <1>->1) 

0» JL>.yi |U>vjJI li» j "<!$&* ,£*} Z tjjj*- « 

i-xjjJl ,>-y conceptus ij^ ^ ^3 104 



*£»l>*lt&tl*iiK 



Ductus ji bile duct LjaU^L *l^Jl 
.Lj-JyJIj L^JLjJ'jIIj NA choledochus 
canalicule biliare L-JjiJb <-«y&» ^a U Ui 
f*> 14 c*> J »->>^r ,y»j ^i/-* ^ U^j^ 
^j canalicules biliares **> a1»a ^yie 234 
bile duct <-\jLa}\ 5US Ui ..uiJl J->Ijj Sj>^>» 

853 golgi apparatus ^3* j '-£•*' 

Golgi -U~oj <> a-i^ 4j-u G jJj5 g <-3j^- t .*" ' ^. ! 

.apparatus 

(42~) \>Lg 

857 graafian follicle kJljj>- ILajy 

-jwalfl 4j)jL>v^I iiill j \ Ji & g iJjJ* v^ 

jw'il ^>^u3 ij-o^Jb ui .Graafian follicle 

follicule r^i a o>> -ua^i; jjiJIj Graf 
de Graaf 



H^ 



>-9y> 



{43i 



881 hammer bone (malleus) SSjWI f&e 



ojtf IJI experiment Wi*>,j ^>=n ^ 
i^*3 d^l^ Ijl experience ji iJLtiw L>>o 
.SJIai Ljiojvyi essay i*15 ui i^-oJO 
700 eustachian canal ^^jSllJ SLs 

(> «^ o^-Jn LpS E jx£ li» e «Jjj> v^ 
.Eustachian canal LfA-35 

(34i4>^> 



714 exhophthalmos (0*^1) J=>i>^ 

exophthalmos L^o^j jSJ) h iJj> Ujj 

(36) O^ 
742 fallopian tube ljj* 1 * 5U5 

. ^.,..; yii ; o^o»wj ,y»j Fallopian tube 

763 fever (pyraxia) ,j*> 

.pyrexia \^x>^o^ *l>^Jl j ^ 

(37l^>lo 

789 foetus (embryo) 6^> 

655 embryo (foetus) 32 ^ ^-U J jv-i J^* 



(40^5 



815 gall duct 



frlji*sJI BUS 



f$4**ft4>U*4ft 



3iS j infarct^ *Lis*l 03,^1 iAJJL, 

LI .cardiac infarction Ji. infarction 

.infarctusi>jj»w3 ^ Li-*iyJi 



(44)3 



K^ 




1051 knob 







nodosite (osseuse) 

^ nodosite USJ iLUll oj^Ui^l U5J1 

LJ5 *j>$ »jj5i IjJ Sja* ^ \j~xtyjj} nodosity 
nodosite i*IS L*i>oj nodosity 5jw* 
Ji*Ji ^ Sj«S i*l£ o< *-<»L>j (osseuse) 

OluS J3j j-J^jj-SuJI -fvi^l J JitfUJI »Ua*J (tf-^yi 

.node Sjacj nodal 63 o» j <3.ja# iaJ5 



(52) 3jva^> 

1056 lachrymal (tear) gland 4j*«j Sj* 

lacrimal i,£iL>JVL. I^Lk^j jJIj h 3y» U>> 



(53^ 



1071 left atrium (auricle) j-J o^JI 

left atrium ^-oSlI ^jSl Lf »-o ol—i^l p-*> j 
j-uSl ^jjSlI «> 1.3*. ^ auricle 5J5 Ui 



885 hip iijj 

>yi ui^ c^j 



992 humour (humor) W> 

aqueous humor JAa W> 

vitreous humor ^^J ^> 

936 hypothalamus All jjj-> o>j 

subthalamus -u-l jil ^j-/ <ii>J ^ *U*> |ia 
hypothalamus 5-15 UI Jk-jsll £LjJI jbi.1 _jaj 



1 j 



uJ >> 



diu 



953 inconscious iSjy^^ 

inconscient 

subconscious y> jytA'i i»l£J j^JLvJ^I Jjttil 

LJlj inconscious ^.jaL>O^I UUI j ju*-^ "fy 
.unconscious ^yi ^ v_»5UJl 

961 infarctus tLiu>l 

infarctus 



^N^^Wit 



£60ii 



1222 motive area M>> *>t-» 

C^i motor area Lj^Jl^JL \+>\ £*>**JI 
j5bj| v^ ii-Jj*Jb Ij>I .*ib UUuu motive 
zone v^ L>i J-^ 1 <> > J aire ^ <> 
.motor area J t_ijlj!l ^j motrice 
(61) 4j*i-a 



1257 myxodema «.Ia-«j-jI 

^Aj IA>\±J» 4ijj Jl^jil ^jjUI j>^*ll j ^*4>-jj 



O^ 



Jfele 



1317 ocytocin C^Hi^j' 

i-JjiJl L.I .1317 oxytocin S^U^fL Ifim* 



1323 oestrus && 

58 ^ r*A\ li» j o^S, ^j menstruation 
.1175 ^jc^ 



1347 os calcis ^*^' f&* 

nomina Jl j >-»&\ p~»lj v* 5 ^ 1 l^j v*^ 1 ^ 
Lj^^o^l 6^W calcaneus Jl anatomica 



<54)i 



1106 lumbar vertebra lx>be oljiS 

s^.i-w-.S ioKU e ijy> iiLol v^j f^ ^Ij** 

lumbar vertebrae ^i l**^ p^ 

1113 lymp system ^jlil jl** 

. lymphatic system * r >jA>6'il i SjU u-juSu 

M,J>> 



1138 malpighian corpuscles^^ojJU oUj-*> 

.okjjk^ (_$i v-^W Ui .Malpighian -ju^os 
1139 malpighian layer (j-***"* ^* 

■r^-fl jjjS M i_9j-> t-J"^ ^A""JI iL>^Ul y-ii 

. 1***^ Uui ^u-JjaJIj Malpighian layer 
1160 meatus 0-& 1 £^ 

|jlj .^jSil iUo pf-ilS O^W ^J' <-»>»■ Jjji-u 

conduit auditif i-t-o^b VJ 3& y> Lj La>Uj 
y>U=JI oJ^I f}^ v^ <ji -r 1 ^ externe 
34 o° J ■"•:" < ^ external auditory meatus 
j^j nomina anatomica Jj 719 pSj c^>j 

U.jyJl j IL^?' ^W J»IWI lj 5~- JI t 1 **^' 

i-U-sJ) Uyij .meatus acusticus externus 
meatus acusticus internus <^LUI ^«*-H 



,$4>*Jty>U*4tt 



??Ijjj3j^ 5J5 ^ U5JI ol fi .*i*^Ji j U*> 



1538 purpura 4j5L*aJI o'^j 1 

purpura (pourpre) (*>«•*•) 

<jl>»-_>Sllj pourpre ij-jyJl UULj purple 
visual purple <jjJb>J}l UiJU ^j-^ 1 
Pourpre visuel ij-j_,iJi liiJLj(rhodopsin) 
ii-ijillj ojjJUi'JIb L^u^-jSipurpura US' L>i 



R^ 



(76') o^> 



1553 rachidian 



|J ojJL>o% rachis=vertebral column 
laU*«3 rachis= colonne vertebrale "L^jiiL 

M3 ^5jUU (^u-JlJ ^jlaiJl J^ajJI j| t-Lia-JI 4jjjjJL 

. rachidian ,yLu~i i*l£ 
1561 radius 5^**i)l 



l«15 Ui malleolus 4ias>j& ■^u6S\ U shJ>aJIj 



Pci» 



(68) oa^> 

1380 Pancreas gland ^bjiJuJI Sop 

glande i*-o/Jl J3UU pancreatic gland *_«£; 



pancreatique 



(7(ho^L> 

1417 percussion f>3 

k-jufu ((jiajJlj jJLall t>x>JU w-ujiJl Ljj »y\t iji**) 



£7lii 



1449 pineal gland Aj^JuaJI 5j*JI 

epiphyse 

glande ,<■-",>*" Jv^'j 'J* r**^*" J^- 

5jl*II ,^4-u jS epiphyse (j-Jj pineale 

.epiphysis cerebri o*>i-JI 

(72>4^u> 

1488 posterior vena cava (J liJI .Jp-Vl jjj^I 
Veine cave posterieure 

inferior vena ( _ r L«— Jt o^-Sl jl^JI ojJL^L 
.veine cave inferieure i^jH^ cava 

(73>o^ 

( Jljl) oLJjl 



1514 porotoza 



*$4Wt&U*4H 



Ui .sclera oL-fih p** J ^j^V 1 ^W ,y^ 
.aLo ^ sclerotic U£ 



Glyl 



1703 semen = sperm Jm 

semence = sperme 

^j Li-JjiJIj ^jJUh^L. semen ^ ^i* 1^ 

^ sperm iJtf LI 1706 seminal fluid 

1772^^*3 85 

1704 semicircular canal ^>^l ^^ 

(uJI) 

j% sj^ r i^ <*ii>ui) uJi ^ J! ^^ 

1730 sheath of shwaan u^ -^ 

Gain de shwann 

^ jl i^jii\ 3 <$M\ j ol>* *** c*^" 
.Shwann r+*& U^j ui v-*" ^ jo* 

(85^ L>j^ 

1772 bis spermatica ^^ 31*pJI 

seminal ^ &Lu?l j*-* j ojUl U-o^l 

1707 pjj ol*3 83 ^ ^>^. ^j vesicle 

1775 spermatid ^i*» 



1563 ramification ^i» 

JjjX-u -Ul&j £y»3 3-oiSJI olf! 0^>v-aJl 1*>j3JI 

(78~) Aj>ig 



1605 renal tubes ~^i^S oujUI 

L^ renal tubules ^yu-3 ,^-iil vs^ 1 J 

.0^5 ejLLuJ i*>-jJJI <ji^3 -lJ-Cj 4jj^£L»jj£u 

(79to^ 

1640 right auricle 6*?' C* ^ 

SJ^ L>i right atrium oL^I |>~c> j L^l>-o 
LL3 il-J^I <*Aj atrium Jl i> *>> ^ auricle 

53 *u*Jui j Ujj L5 



root of the tooth 
racine (de la dent) 



0-JI jl> 



I Jl £3*^3 ix-JjiJl 



S .j» 



(82^ 5->iu> 

1675 scapular girdle ^-iSSJI f l^> 

v^j shoulder girdle o^'P ^t- J t**-* 

scapula or shoulder blade <J3£JI ^y : 6* 

.clavicle ljsyl\j 

1685 sclerotic M^ 1 



^Wt&U 11 ^ 



1871 synovitis JVj!\ «b«Ji ol*2JI 

.^Vl ol>>JI oLpJI 

JJjJl UJ5 3 J£$\ «.UjJI v LpJl i^l U*^JI 

^Syi\ iJ5U>^ d"tyl t>e JUlio 

1875 sirup (us) Jj^~» v'j^ 1 

sirop 
Li y ti^po syrup ojJbjj^l UJJL. UJfJl 

1876 sirupy ji-Jb «_>jii* 

y *Jj»o ojJLjJ^I UJJ U-»Dl» ~. c >w x JI (_^ii 

syrupy «^>^ 



T.i 



±Jj> 



1884 tarsus i^ 

tarse 
((j*) tJj^y A-^jj j^A tarsus 4.J53 tu^*Jl i*>jjJI 

,y»j carpus ij-JjiJlj ojaboVl UJJb ^ tLwJ 

y-AJ jj 330 »Sj 0*j 19 (>S f>**ll ll» J OJJJVJJ 

pi; 102 ,>» w rist UK *>y oj^UyjIL. ±>*d\ 
jjjJic ^j ^i tarsus osseus U1S" L,! 2140 
os.yj ts ki, (/ i-= J tarsometatarsal Utf l$i.j 
yi>Jl ojj-ai j a L» J^l iv-cj- j tarsus U15 
i±-u/Jlj i^U^L. L>*wlj t5 U-Jlj <jjWl 

tarsus superior palpebrae 
tarsus inferior palpebrae 



spermatide 

ULJJI 4jjjI ^ spermatid U1SJ UjyJl Uj>j3JI 

1788 spleenic vein ^^^ AJjj 

. e tji* jt»j splenic vein <i>waj ^^j Ua* 
1799 stay f ISi 

sejourner 

UJJL. plii Ulu ^Ul <>jJ! j .-. ,nl Ua JUiSl 



1812 strain tljSJi 

entrose 

.U,j strain ji jL>>J IaUjw strain UIS 

UKJ (jjaJL^I JjUII ^j sprain ^ *ly)l ui 

.U-JjAJI entrose 

1821 stupor (coma) tU*J 

stupeur 
»j>%nil Ija j ojy»yj <ty&* lf i » . > -Ji coma U15 
411 ^21 o» 
. Jy»3 cujaII Lf3*>jM stupor L«i 

(89)**** 



1869 synovial JV} 

. ( _yJJj Uj^Jl "U^jjJl 

1869 synovial membrane ^Vj *Ue 

.^yjjj *Li* -UjjjJl Uj>jjjl 

1870 synovia JV; t ^Uu £ 

(jjOAUI j synovia ^j JJjJI U^*!l U>jill 



^Vfclt^Uilttt 



Ja5i bras ^ jl^p <JiJ iLUll iwijAJl i*>_pJl 

lia j ^j j*L» ^ avant-bras 5J5 Ul 

798 fij ^*3 38 o* i>o^, o^ ^i 

(96^ h>ia 



(92ll 



2018 urea (UJ*) <U* 

uree 

^ uS jl>j1I ^i ^nJI i^lj- ^ji 

LJ<J l50 Ji JjUIi ^ bj^i iatfj urate l*u»j3 

.urea 

2022 urethritis JjjJI J>>* «->l*»JI 

J3JI 

2029 urinif erous tubes i^# ^h^ 

uriniferous tubules *J^ v^W Lf^*-^ 

2032 uterus tube jo-jJI 5LS 

(fallopian tube) («->yi* BUS) 

. Fallopian tube 



V_9» 



r98i4->^> 

2050 vas deferent J$IS *l*j 

_,i vas deferent L.I vas ^ *Uj i*H 
t uyi ^i ductus deferens ji vas deferens 

2052 vascular J>^3 



1930 tabacco £j 

tobacco ij}JL>J)lU *w US' 



1989 tubercular gland Sj^iS 5j£ 

glande tubulaire 

tubular gland Ji rf^>. iSj^^ J^ 1 

1990 tubules of kidney ij^S .-ujlil 

tubes urinaires 

4jji£L,3jfL« L^j*il i>y5 cjUjju <u*jj«JI <u^>lJl 

Lw^yJl^ 3_»jyJL»J^i <>uAlJ j»j3CL-J tubules 3J^ 
1605 »5j 78 00 li» £**><-<=« &•*>} 

1997 tympanum j^M *^» 

tympan 

jjSi iLLj 639 jJj o>; 31 t>> li* pp*-^ ji-- 

Ui tympanic membrane = ear drum ^ 
middle ^yi o^l ^ tympanum 3JS 
L^jaIi i*^ jJi ^ oi jyjSij ^J^ 1 (JJ-^ i' ear 
JjUll J^j (J>-^ oJ% ^M^ 1 &■"■" £^3 

caisse du tympan 

u ^»> 



(95^ 



2015 upper arm 
avant-bras 



,$4y«Jty>Ui4ft 



Jiie-j ^jua^ iSy»J US ImjbH i**jilJ tiUy 
-di^) 



2124 wassermann oUj-»lj J*li» 

l^irfjj 6l o^jJU l^H \jxtS W <J^»- » TJ u£ i 
ljjl>Si\ ^xSJMl> Wassermann -+*& 

2135 will ^ 

.birth o)J*rtL i*^ Sl Ia,.^ ^ jSfeji jji 
.mark or nevus 



46 ^-xsdU ^Ijo L> .:> : JUjo J$> 



(«) t-JufcJI dill Ju£ .J 



d^_, toliJSlI <> l*>i* v^i j>-o«JLl <-i" V^ t^J 
l»>b ji e5>^ Jl->J^U jl JJi^ ^LjilliJ oJLSi 
,jS JJJj iLfcJfij v-jj-JI <je-*i Opt ^j-^ >^J 
4jLe isiiij IjIs *IUI all *-»3j £~»l* i_*jSll £j~>-» 



tOj^i »-a£ d>L 



3^4 



j 8j 3-T -iiij jjl> U— a. ju>j IJ| o_j_Ji cij-fdi 

Ijlj < JJJ5 JJJ cjjj>j oukiJ IJjj t5j_4^JI £-«>« 
a»b J^ toj^Jl ^j-^ Jl JUSl jI-j ,J ly-oj 

a, Uui ^uij ji_jJi jj .j->T ^3j_^ j aJ^i i* 

JJjJj JJ3JI JLJ t 5j_^Jl ^J*. Jl ojS\ ift Xl i 
<> J5i L*L 0& JI3JI W ' 5 >« 'jO-* 3^ '^ 

^ly* ou«i IfJij c-o-^ 1 CX 1 J J-»J viJJ 

lis jyail\ (ji i»l-i j^ 1 *■*-=" J >^JJ ' ^J 4 ^ 



ju». JUL, Jl *L>JJI JU& ju*I g;>-^ ^-a! 

$1*4 j jjLJI ^jJI 6UJI (> 0*-«ofy o-jLJI 
.( f 1998 Jj**l ajJLS) f^ 1 ^-H**" r^ 1 <>- 
6 I^ v^ r ^L5 ^ (207) ^ j .L*. ^U-% 

juu jis . v 13 ^ r^ 1 'tf*** 3 <i cf-? ^-^ ^ 

j j^i JL^>3JI Ul : j-i^l Jj-«JI j 207 o* j-^ 
JJl LJiJI Olfc j y-J Jl JJl>j 1*>jj23j S>4-J *i-j5 
<> i V L£JI a^J j jUl o! Jj-»T .JU L, j3.T Jl 
JJj J_5 i^-oL, i^j j^j_f i^u-b^ 6j_r» <^ 
^»] jIa^ jy5JI JU1I v^L^J ^ aij .^j*— » 

^_^^i CJ _i t ^*i_*Ji o->\ oiLJi J! <-i**ij 
j^ OijJI ^^x^ <Lj.SH *UUJI jj-J i<5jUj3— ^i 

iJu- coj^ cijJjJI v^l jIj 4j.jJ> cp-^ji*- oil 

ji> JU 285 ^ 2 j- o-. Jj 5 " f-^ 1 '^1402 
,((U*3 5>* jJji IjJS^ l-A )) :(V^ WI 6#l 









(*) ouUJI o-o. t^jy .J 



V-SJ 3-lk' IJb -V-^ J 1 -** 13 uM — • b-i (^JLc 

.9^ yjj <J 4jI*JU pic j^i t f^a* 

<. 2 jj_*jk, 206< > >).Ao-LJI jui^o : i_uljjl 

4j^j>o y«J 4J515 ^i^o t' (Jill jj»UJI U L> (5 jk_ 
jj_C IJl-Sj ."4_cUuaJI oj^_J O^jUJI ^uie f^l US' 

V US j U>Jilj .J^u >J ^U| jj»|j_iJ| {,_, ^ 
(j-U L»J.1P j-o32j ^ ^Ij t> j>JJ| ^TjJ c Ojjj_ 

(jj — ja>JL9 c<U 5jj_i- "il ,^_o j_5I*j L«5c ( >j-,. J .oJ»JI 
U ;*UjUIj ^^1 l^JL^o u I5 yUl y* tiJ^^JI 
<> jjjSj j551 j^i - .LjSl oJL» -UJ 4-uJJL Jj^JI 
l^_J , , „•„ ^1 l_*^ Oj*oij 4jU3Mj Jlip .iUj 
yj-^i»Jlj *U*)I £lkwl jJj i( ^ JJ15 JJ jaLjJI 
<> j55l JUa Jljj "ilj t U>1« ^u5 ^_J v L>wji ii^, 



<Z£»JJ 4j.jJ^ *|jAJ| ^yd\ UUI iU« <> u^j^'j 
^IfcpJ- J^ij .t5>^l **»UJI lv -<^y y^\ 

(1 ^kw< 2 j^j: t 208 ^ tl4jk-.il jj*6i 205^) 

" v-jj yi 4_, pj — aij cijj_ *ii o-» o-£j 'Sjoii 

yiii-S!l 4_; J-ual. 4-ili J_J UJ J jlfcj |j| "yiiiSl 
0J* — l« y_j Jj«— » (j 1-t.Jl ^_j| 4j^jj_. '•> j a I' iuj^l 
yii^^l V_»iJ Jjlj y! CLuvLU ^yAJUL. yl5 IjJ .(J»215) 

j-» U5 t" u S_i» { s[|" _; yj-jlUlj . ajjjj ^( 4j^o-, 

"4>«— ' jIj— I jj-S^I yi-iiw^l :jU»;5j^Ij itJjjA* 



^Vl/aoK.) 



rfM>3jt6btfltt 



yj, fr <Gi jJju ,J y 4&)l ul9 S*IS13 J+> j-iu ^J 

^.^ j Jlij ."ojui;! U -u^ J^juL/ii ^-su cm 
ji) ottf ^> jl3j - :(17-16/1 fcipJi) t ^>T 

J*i JjjL, ,J t LH.> UL1I a-» 5-»t3 **&-* J c5jj 
."LU4 liy. Ijjj ^3 iL^s L £»** 43j« WJI 

_^ <_;i (17 >— c2 J3-** 4 207^) "-uj-^" 

4 SCJv oi_A5 t >*«9 4 ii->j ^l> : JjJi r*-^ 
0_. JUSI v^SJ >^ '^>3 C^J :L^^--^j 
."Sj^JI 
UI.oaUI y* liJ>":^Li *io>LJI jLc jij 

L£ S>*JI 6* ^ 03^ *-*J« i*^ 1 6i ~* J ^-^ 

Jj_jl. ^sjji f — s . V — **■ 4 ,J — '^ ^ — S 
aJ^ji J ^^ij ":(5 j^ A jyf '208 1*0 



. ( 140-89 ^b^Ji t f 1982 v ij3Ji j#* 

j^LiJl £,1 «*li-»M J*' ^ cS^I t»l : J >^3 

Jj_^>JI «L_iJl o!" :(16/1) tlj_3Jl w^L^. 

orfcl jaI^JI ^1 oje*- ^L«i «=*JU li^Jj .VJ 
J^j> BujAft bl«i L^i 0' ^ ' ^ iL " -^ wiJ> L * iU 

^j (1 1 >_ t 1 o^^; 207 pjj Ui-^Ji) j 
j^. ui c«i j> (^i«- s?') 8ji * ^- f^" : ^ 
j» jl ci jr A* ji b>#-^ »j*-i# ^-^ ^ iJI -^ LiJI 

." ^ jl >Ay^>J x\>Z>'M jf** 0*> 

j^ ^^o <>^, ,J <J } ^3 '^-*C^±SC^ 
-i t JfcL r >LS 1iJ»j o :L * JI J ^^''i Usi * JI tf 3 *^ 

:5jL« -ul^ 3^-1 cSJJl ^> «-»j- J, J ^ iJI «T fl 

: ( 3 17/9) i3i>>Jl v^* 1 ^ Jli^-^L^^ij -l>iJi 
c ^ f> .,< aj o^ii 6! ^i 15 J-«- ^l^ 1 ■ 1>LiJI " 



^y^t6Mft 



• J**3 ^ 
oi&y ^jl* Hi3j JlJ U_il ;IJlj» jljw JjJUj 

«-4_>j Ojju— < t_»lj — £ j i_L>j — >J I — tfj3 J, „ n> 

L»i .iJUlJlj <>iJljyi *Lk>i <>j L»aj tU^vxsw-33 
:243/3) v b_SJl J *L> L* j-^i c j/j| ou^iJl 

j^jJI i^jJL*^ : Jyj (> L«*wj " (23/2 j^ injJaj 

Ul>- j UUj>j}\ IjtfJ L^j* jSj ."^ JJ y^> J| 

<jjj_jJI liJJI » > > » SJLjk* j j_ii (j JJI "^j—cJl 

v i^ji oi 4b* UjSij . r 5(M996 jj^ji ^j/ii 

. Jb* jjiiai ^blSJI JJJb dJJ ^ 
Iv^j «381/4 v l3£JI) -u^^w Jy j j_^i v b_SJl 

." .Uu_^" 4 -5jL-sr j_J oLSj- : (380/2 j^ 

**lSi ."5_jb> <^>.j t Sj3i *i_ui" :iyL5 L«5 jljJl 
"5*Li" ^>p — ljj£u *^*j (j-r- 5ij_>v* L-ft "tin i'" 
oj*,w U^j < _ f jJl cjljjjtJl *I_^L b»S jJ UlJI dJJJ 
^j t^JLej ."SjLSJ" ^ UJLco- U ojj» "»lxui" ( JLc 
j 5>fJl Uhjj Ijl UiSl iSjLil J %J "cllj-1" o>ii 

<-UI UjijIj t -Ujj*- SjLc . # i v ( ^iJ| JJ "*llj-i" 

r JjSl B>*J| U*jS cj\ "^Ij-ii" : ^ bL^J Ijlj 

^L_e J_^x^ *i (^jiJbJl bJ£ jj . .iuibJI 5j_»A 
0' ^y**" "SjLil" J_«oi ^i ^^Lc I.' JjJ ."5jL-il" 



i Jj2Jl IJlj» ^Li tJjuj 
<j3 cn*5j jjJl jL-Jl »it>-LJl ^j—J j_aJ !. i y»\\ 

JUl-» ( _ h J_s 4 "(^JLcj." J1j JLj ,^i-lJ iJLilli 
UUs 5>»a ^iJSl Jlo.1. c k*j v^uij : JjJj 5>«*JL 

<^waJ IjLjSbj t*j-ijij| j ojLjjj ! ? j>»UI 5jL» j 
^j" ^ lh! J>a: 1(74/1) vIj-p^II <*UL^ 

j OiJ*»Jl 6-» u^^* (^-» t^-" i_«Jlll (>j Jjlj ^j-o 
dLIj o-*"j : ( 1 7/2) y^uL^iJI j JLJj ."oLijJI 
o^i . 5>HJb -li^j- c^ij :oL5yi J j^Jy 



*$4>*ft6lM4K 



.ui-^ Uf-jj *Jj o'JJLI' U» £l%ll 6'J^J £-** ^J 1 "^' '• i -W*-~' d&f : *J'L5 <(3l/l) LJlAJI 



-Ill- 

nm ririiiiiiiiiiM 



«LjitoU ^K^jlai 



3- 






,v 



\M 






^ULii luui; *L> jlJ ij^fi <>IU| ^^SJ| v^Ljl^; 

illJJjJI ijLjJbJl uaUll (j* j;; .-'I 1 <Ucl«J_>-| a <jjJ_C 
C^U JL -uall £j_jJ |,Ltu «_J.j jj jJLJl li_A Jl_»« 

^I xliv^ II jlcvjJ Jj i_*.UJ| ojlcj .oApJl^il, 
i> _>aS5Jl j^fe JI ^ji .jjJl ^.Sl t <1j ji, >l l^i 



<iL (Terminology) i^UJJLaii JL* .J^ 
•-ah — '"j ^-^ ^W* 1 -** i^— m i5J— II pJUdl 

t^ojajj cUjlJjjj <SjJL>J| ililSlI mjj c-fl*il lT_,nl l 

L-L-i ^ (JuJI I1j» op I i*J. Iaj-SJj obJk-^ll 

Sjj — *il jl) ch*! 22 — "^ °P"j— • j^k y °->J ** 

j — -j^y Jj ^ & ji — II (Standardization 

£3(jllj .^j^Jix^ll CljLjll j J*J| j*|jSj oUlk-all 

jii jljjl>JI d5_i j jj., jUI ^UJk^il |JLc $? 



.li* 0-* jejis, (^UJJ^ll j4* ,^-W jl+.bT, It&li U|| j ajjii .Ij^Sj Lj-jj l^L. l^^ 3U 4 iyu ^5U>I f yLJU v |^i 
0' jo™ U» V^ ^ li#J. <£^»il jJJ^ll ^ ^^1 j v.yUI j^js vJS. l^A jj iJjJIj ^Jl ^.l_-_3il jjj y.ij ^ 

-^>LJI- «i>j>i jUj^J j *J ,>u j*> oJISj 



^«Wt6b*4B 



Ul£SI ^Lu g_Ui Lu^JI ^s*Jt-»ll Ul.iJjJI 

L_tfbjL>lj 4_x*U_j <LjyU Sj_jj* t-jLi— <^l U-)*I» 
»j a Fj-°y (V 1 -^ J! L-i*ij cSJJI j-«^l i4_u5jj 

jlj "j jJlj/ 4_*j2ill iJjjJI oL*JWl <> (JbJI 

.ILuyJI i u > JL k ..< a II jJ^i Lfl« 

4_ul^^l chH'yJl 5-i5Ll*j J_ji>J_5 t>o!>Li^_->l j 
i^Jlj ^jlJI 5_jj^Ij2JI Jj~oH\j L , j>f'>l l CSjUIj 
^jJI ^^L ij_,L«II -Cwjjt j JLL wJ I (J* I**!* 
;L^U il»LuU £>l^ oljj SjjSS" ^j t( y>a2JI "i 
4JJJI vlJS j 4_>-j^l 1*315 o^UJI 6^1 -(I) 
J& LoUJI OjilJIj ij3j*aJlj OpJJI Jj~e»S(j 

oyilJI ^UJI c>p SjjUJI ojAUI v^IjIjaJI -( V ) 

4_kJL5I f-*^« i_-ol>. Sj^ojj i 4_»j_jjJI 4a*UJIj 

$p SjjLJI oUlyi^lj ssjUIIj oLj^jSJI -(g) 

4_JjjJI " r fc '"< 4 JjjJI 4_wLJI ol— .jll 

Laj*»j3j LajJjjj ol_>JLtwsJt £-~oj r*^ - (J) 

i_uyJI ZjUJI £-***■♦} 'iljjJL; ^jj^jJI 3^3 



■ .-< fJ iU^jL (INFOTERM)Li*ik«ll oU^Ull 
oL>lk-aII I_uaI oL>J t-^yi IJl» (3^1 jij 

&^ j^ J! o*>^ji **j ^ «*fc"j i*^ 1 

4-^iIVII p»UJI jIjl-cJj ii.AJ»Jl ^L^U«JI jJ>J 
JjLJul; (iUI ^ linkSt) vixj^jll : Jj'il 6j-W« J 

.(Mi* tiujjJI i^>JJ«xll 
3jl3*j oUJk^tt f-y* ^ <<-^s» l*«&lj ^>^' 

,>_, iAJ JS jJIx-m (J* 6l» 5UU iuUSlj i^jiJIj 
i j«taJlj ji^JI j I>m^ M C^ 5 ,a5 c,UUI oi * 

jj^ a-UI oUUI OM oLsniko* J£A3 jli3j J> 



f$4>*tt&b*4ft 



J-*<-^ 



,> Us> tr *2u "Jlj (53AJUI J*UiU 



*lk«ll 5j*l_fcJI)&LS L.^ cl^J J^JL*5 



(jlj c4__i^*lJI o_ykl_yi ^j__» frj <,» «j — > _* 

i-rjkJJ LSsj ^1 l t < . ji <>-SLw 'Jl U« o^jaUsJI 

^3 — Jl) JH21U U^Jl, J_S iJbUj J-*|jSJ| 

r^ vul^ A51L L.L.I LjfL»Jl(UU 

4-l>JJx^UIj 4_S5*1JI SjaUJLi Jti3l\ 15!>Lc-(i) 
: o j ni l) I &$y$} I PI.H 

(£»!•• 'J^'j 

**>Jkall j oyUJl Sy,U=Jb c5 2l3il ii!>U-( v ) 
li-ji^l ^LjiJl ti-fij^l) LxuSpj Lij-j 



.1 jl Ajyii\ oy»U=JU ^yUSlI «5LB-( S ) 

cjj-^jij r>tf — iii <i-rijji)L^j u-sb 

t JjIjUI (f4 *UII ^li;>U t^LJUl JSLiJ 

i-t^/k^II SylJjJl jUui j J,hj| |jj» Uj15 jjj 
<— x!lji» *jy3 liiLjji^L. j ctosJI f»-9^» Ojlit Jl 
Sj*L^iJ ^^l cs>L-ai :^ 3 L**J^ ULJ^ 



Jl 0U3UII jSjij <Sy>UJL 
1 g^*»j jIj^VI &> : LitS 
j *j'i> «j-^> ijj>JLLuoII SjaUsJI (^1 j «iJL& &* U 

^lj Ijji Jii3 "if j-ol/b Ljj 4iwjj*j O^AJLtl iy»\Jbi\ <> 
oL>Jk-alli c 4 -»ljjJlj tJLojJlj JjI>0JI Jja-» j^ic 

JJJ5j_» o»-A>Ull p-^Jlj tiSj^ill <*DI J>b 
O3-S4 6' J! J-J <-*l jl pL-dl p*«ll «2»iy> cm <*J» 
j_«Jl ^j-U jUurfl (jL-* U» <> .U5 jl lu>* iUJ5 

<Lj ■!_** j^I j_» loJJauall 5j*LUl 4-iljJ J cSJaUI 
^j— » ^jlJl i-uU^Ullj i_jikiilj XjJuJiilj A_rfLl>*il 



j L»jL9 Li^AJ U>jjjjl 4_i-ojj 4«oli- Sj^-cu *Jiuall 
; ^L U ^yic »ji» Lajj L^JlC Ujuuuj iilil 
*Sf IJu»j t LJyJ, 3j_fej iaJKlk^il Jl jfeJJl -(1) 

tr^-*ll t-Jk-ail) L^jiJl oLc^jjll Lf-uJ» 

t< j^lh^I I oL^JLSLJl to « ftioll ^j^l 

La)a«j J_5j3j (iJJ...pj»UII oU^kl* ty-Oj2iJl 

Jl 5_pJiwxll Jl S>UI eJA oji jij.JJb^lj 

i_»j-oJ iiJj^j ijuUS *jjil LjL -.ll-i nil jLwCl 

^_fiUi.l L«j J-ic^l 5JUL cjSM* o-» jbill 



*$*:>*& &U*4Jt 



s^ulu ^i aii j^j^Ji tsy— 11 j a 



Alkali 



H. j .-ii. ' iIU 4juaaIj £j_ojll M njjk (jLuJ L^j3 Liuoj£ 

j ^jLL^IIj ^^aJl 4_S>Jj t<-.l* i^l *AU 

ftLuuul 15UI refill 6* U5Jl>J pJ tciuJu>Jl j-oaJI 

c <t_l*j j L u tf — > lj <yJ' ^^ill j ^y I jjl» j 

.dJi J! 
*#j*JI LA*#U« :ij*JkAll io&JI): J>jdl 

. ijjJLsJI iujjjVl l^L*L>3$ 
i!j_>jJI iUl t. ji 4_ij&; Liby JiAj j_»j 

JLjjjo *JI.4_jL>Jl>JI 4_3ljbl»lj ~-I k -cJl J* JiuSJ 

tl+Jilj ij^Jiil ,^-AiII tS^jAUl j&JI J J*& JH\ 

i_jJkjill JI >J J iLLi 4_ A> l kn » S-jjiaiS If-s 

£— -»$J ._. — j^aIJI **l MJ ^ >JkuJl .A—JjlJlj 

Jj-Ju frUilj i-=usx>ail *>Ull *-i- y^x" j oUJJa-all 



LfJ Uu9ja3 Jj-si i-uJ- ^ V 1 ^ 1 '■"> J*^ 

if -i4^Uj (j^uyj 1)03^1 3_-u>-ji »j_>yi -(i) 
0^1 Jj-Ly (^uyyfy id3>Ji aI^ljw 



»■ j (Jj1-<lj J£ Jlo3 JJ IjIxLjI C LoKUa-ail 
(Ji—aJJl ,^-Lc cj—jJ L^eAall UaWI f>Ull 

ji)yA-A>all ^Lfc^jJl (i_ji-il lj*>i i«3j .U^MW 

iS -lMi\ A-il^l J »** tiJJl (^l^f^l ^l^flJl 

I^Lw c^LSl *lj-w i-psUsuisil g/IJJJ (^JJa-oll 
.(*a>JLLaI| oUkUl J^w) iai^jiSJl j»i ijijj 

^jJljjSSJI (3j_}iJl gj-Ulj *Ij05^I UJjL* jSj 

jJlJyjy) 4_jLojJ| L—»jjJl j y» 1*5 »JLojJl JjJl> 

J_Jj>all >J le. juUJi u^ojti J! (*J : ^'j ji^y ti-> 
L^JiLUj Jt>L> o-« ~o.yU\ ^aI^JI c«jI_j3 tljSl-lj 
U^ jJU .S^aUsJI LfllfLii o>j ^^ jA\ LjkUJl 
"j*l fell 5-ijL«II c*-^ 1 *'yj— »l 0-» rf-^' '^ 
Us_^j Lj5j-9 ci—ijAill oy.lk!l JJJij c ij^lk-ail 

oj-;ija)i *-• oyiii Ujiiii jiti j i#*-»jj cLJ^jj 

> s ; ■■j i" j S^iLjJ^llf 6j->i ^L^U i^iAUl 
toLJl — JJI ji_i iij — >i ~*-i*>j4 f>J^ 3j*U«j 

j JjJ>-yt J*} jklll J*J j^illl (J.«j 4 4A~JAll:_pJ 

j l^_>U j_*Uj i i -'L,i £->\j* ^ (jill ij3Uy*ll 

.^,i>Jl jJkall |JLc 

J_i>0 t ij— >5U kyjij 5-wL>j ' ^-»J j^* 5jv~ j j 
gUI^I^L^icI^ U 



^^Jt6l»4tt 



_JLUI jk^jjli tO-LailJ <iu y^liuj pUOAll JaaDl 
p-u n i os>-J L. UJLII obji» < Jj.i i /v JJ -ilJj tye j 

jjl Jj C Ja$ »J I p-J-ft* _)£-* jJj*J— MJ <. Jl ' 1 ! .. H 

^ — oU j_,l^ji (jajL-ftiJi p_«.i ,^j_; u-«-(3) 

4_oyJl <jLJ t I-u^aII iU*£). dn> ,> Ui - (i) 
3jj — oUl ol^—^ll <>» i rjl\ JJ LJU y>S 

<i»j-aji j^l jl«i«jj .(^fciui Jjjuvji j it^yij 

iL^kJlj Sj,«-aiJl ol£jj>Jl ^jie Liafejj Lft^Ji^. 

J_j>— k!l < t 1 — j . v (j-« Ij ij; UJ 1 J I1V3 I4 jij 

U» (iJl...5j_>j 4 oj^jui c<-(_jj^j tSjj^jj^) 
^_J* j^uu ^^fcilJl J^iJl <JT ol ^y Ui**i 
J-3JJ o' 6jJ 6% t jlxJl j Jjjuil j5ll jL^JjJl 

J i*f"> JJj '6j-*-l ( _ 5 — l* ikjua jlji>l 4-tLoji 
y«- 'J L** 4-juaj ^-tH» ■>!— »1.cb i^jilJl y.jn<l| 

i-^Si c^j_L. 3_jua j i_>^iiJl j^aUII U^jl^j 



»j ftl^fej ojLjily r^^-sJl Jj^ .Mil _^Ux. -(._>) 

5_u^=JI 4_>lSSJb <L5ftUj S—j^AJJl oUSJl pLLJ-(^) 
.c^U- Oj^-oj ollSJl Jiely ^yJLc JUj jjij 

^1 >,,lkn,U fJ* j u-Sj-Jl jUal-.'Sl ^Ltu.-(j) 

c-Uko^l J_L» 3j_>ac i-uj-o Attt\ it Ac \jjSy 

j Jjj jjij oj^Jl 4-l»5j jjJIj aIjaIIj ^JJIj 
J L< — jU* jl L^3J__ij qj I -> . I]i al l Ja5L_JJ 

^iUuJI :L315 

Sjj-Jl Luj^aJl 0JL>yi yjj J4J*UI Sjjy-O —(1) 

^_lsu ^jill 5jl>jJI »i$J Lu^aJl oUy^iJlj (ftvyJl) 

jJSJl ^^ o,L*ll UJUI jj .oliy^ l ^-, J U 
i^LJyy^l Ui t^-e'i co^uil iJy*}\ 5^1 Jl 
^jJLc 4 j^jm' ^JI ***UI <>• L^lnJii (> J-jil ^ 
j»USaI »jL> l^Jli ^yilH cjlkiJl JJj»0 1J3I-1* 

.^jj^ltwall <±i>Jl 

^ijjSi j,js_jj j Li> L r u Lu^ u j-(2) 

3 \ J-»iJU S^yUJI e.1^1 o« £3_JI j» J^iLSUI 

u-i> <> cs_j->-ij jl>Ij y-i?- <> <i»i^-oi cm <i*JijJW 
U5 » i_^L> ^ ol^i ^U v^JI j^j j3j .>T 
oU^»l^j tLfJ^UJIj olj-^Sl rj-» 6^l^5 Ijj1> 



*$4y*tt&Ui4ft 



ji i_jyJAJl 4w*Wjj *lj— 4-; 4jUj— ."ill ^j_^xL>ilj 

ji I—, AU> >J jl 



*3 ji L^-y; ioWjlJIoj 

L»jj3 ,jJ-fll>Jllj £>jjaJ*a1I <>**> 4Ja3 U jAj t [)1&jI 

I — t,j»[L, o* — k> j ^Jl — o <~»^ u!-(6) 
$_« jlj If ,5jJU fL-si <JL> 6* (^J Ul ) ^k^ 1 
<^_j U oiJLJuJI -Uj — . 4<J <jwL« JjL> j jj£«jJI 
JsUJ^I o-t j,H^ -tHHl ^^J ^ tj£Jl ^^ 

<> l_^,i t il* oJAj 4 O jJalj Lo jj«j e-jjlj <±iy}\ 

j L*A*:>L^ L«S i ir *** ! il (j-^ 1 ^y^ 1 *^ 

Lfjjjk>j .Lw-"i 4_iUl £>1j> Jj <.4_-ai>il j^-UIl 

_fcj tl^j ^jaLUI ji*i -Lwj*Jl 4*1JI mJjijj OjjjjJI 
(jUl ii_j_AJJl J f>j «, u ll cijj-> <> yoillu j^few ilJJi 

4_j>Jl ^LjJJI j S^wi-Jl <jJl*J| ^LuBJI 4j£Jj~J 

j jJaUl 4_L>ljj OJ-fCS >iJLIjJ .jLluJ £-jl LuJ^. 
Loj-flj Ijj-su cOjJjkJj loyJl oL&ll pUw 

.OJwyUl L$-ojLa>j 

^ jJsJJI i^L- ^J* U" 1 ^ ■" u c**" 03- ^ 
ULo-i jjJIj jlJ L^-iSJ <. i^jlyy »>w » J*J ' J 1 * 
jL- j IJ-» ttf ^i .~±Hj*l\ 3 — sJJ» J U- (*&- 

^ UJJI Uj>3 ,yJI 4o3UJl j*Uiil <> ^-^' 

cm y^i ci^i oi^i ui .Ji*b r Uj b J **! 



,4jjU? ojljJl*' maIa* <jlI_jSJ JL>uJ| 
^j*— JI JjLuJl j< Ml <$'<£ ^1 JJ^i -(-^) 

Uj^ JI 4ju*iJlj ilil^l (> y^-^l *i/* 0^! 

ij -iUaJI J-jl^kll jljo^oj tl_*j-iai ^j-jJ L« 

.3a.jl»JI objill JjUJ j o>1MI 

iLJU^I Jj^ ■:■•; j L4ji*j U»jj Vj _JI Ujl^I 

j^^v j jl c 4_Jljx, JaUJi j iUi*. ^Ij_^i j ji 

4_tj-o j ji 1 5JULllj 1 iJiUJI Aj-9 ji^ 1 *^ tr**^ 
ol<_> i^^*Jl jj*J3 jI^j .yyj j*j* J^ j ^Ji** 

m—*> UUjj Ujj5 ^^Jl a l -* i V , *<^** J! L *- iu ^ 
o-oUkII ol^j (>_p <>>oj .jJiLII (yvw^l j*^ 1 J 
^j j Ijju L^j jljJtf'Vbj oj^*JI iAill j *<j^Jl 
U^xU, U1S* t-ilJi* JU>JI au»- L*J^ olJjill 
cjjJL-.SU J i^ujOJl UJJI J5L-j ,> ^j lAvJ' 
.LujSIj UiUl 

J^_il jj— &>• *L_.jUI 0j— i^l |*J -( 5 ) 

jjjj jji; c^j ' o*^» *d*^W *ij!3 o- lU^-*Hj 

g3— . jj t J-^^Jij ; Uh^i v^i— '^' jl.— j 

^ &5I1 j i_^i iS-jjijsii s_^,la>ji oij^-ai 

j^.j j^_ii oM o«ljkJi ^_*wi ^^k.^i 



#$*>*lt&b*iUt 



ol — >jjkl h — xJuu j j_^»aJ| -j^J i-ji^j 4_Jla> 

'tr- 'j wi ls- 1 * >*' "J 11 — 'j tr^!* Or;' 2r'->J J** 
u-L^II *L-,ij ju,L>Jl cm jlSift'511 j £%!l iIJi5j 

6^v li* lji*i 6-y.usJi Jh.nl I fULfij U1JI *Li* 

.JiJujJl jiyUJl j^l »|jS)| jUiilll oljji 
o'j^ 1 ^y Vj-«JI 3-jsJLw caJIS j£J -(2) 
'-*-*/* cr*-" ***-»" v-*** ^pto^'j ^j^ (**-aJlj 

i-"-»J« t^^lj ^JLSSI J_^| w^L-ij UIHI 
;UJaJIj Jl^AUI ^UJjJllj ^Uli 0>u J [+&!* 

ii*_s l^aj i*— o! . r UJi ^jji jul^i jj 



O-iJJJI ^IjjJIj OJljSJl ^VtfLSj ,> <*JU vuyi U 

5_-pJKa1I j jj^\ jj3-m :tf 5lJJ| V UI 

Lj^uIw <-»<^JI : ia*^*Sl ilU'il vsj^u -(•) 
jj i^uyJl ijUJI j UIjuj tj _feiJJl ^1^1 S^>Lb 

H5jylJ3j| ^^Uib v^JL^Iri-jyffjSJlj Ol>JJI-(J) 
^a-^JJI c Jlji^.'i^i^yjjVl o^UUi JJ *JU>[ 

gilSJI :USLS 

Jil— ,j j ul jU3-A"5(| «ji j ci!>L^ "!» -(1) 

^Lj-!)LL^VI jlJjU i^eljt Uji^ij l5 tiui ^»yi 

JiUJi ..L^usJ j i_ l o£ J| aji|y JJ iiUj 4^uy*JI 



*$***# &U*4H 



O^IS^I 8JL-* f^> j COu^Jl ^L -(3) 

j UU3I <_« 6l ^ JJ^J -o^i^ J cro 1 * 6^' 4* 
ci_ii!l ^ ^jLk £j-i>« vi»-^ll <ji ^ iiij-ll 

ji Vj Ji 4_;ij ti^>o-»3 <>• o-^j iU-** '-^-y- 

el*-; .Ml 't^J c^j— i* ^y ^ o^L^I 6*L{ 

«. a, <jA>U-i vl>j.-i „,.•; Lm iiydi l*i>^i ^»^i 

.__.jUI ^. -5 j ^i-^V ti * > -* J, - s 'pL*^ 1 0-» 

jj i^*JI j UL»*j ^>i" O}- 5 * 6' 0^ i::i * Ajl 
^ j L-ftjjjj <^3j-JI ijj-iil SjJ 3Ji.Sl cm 

olj^l gjU-j ^tallj j*i» ^ ,jU ^ 1 ^i*^ 1 
olSyhill Ji&W j *^J-«JI *~-^' *±**'j i*^Sl«JI 
JI3 c*_*j/JI 5tflBL-i1(l o^ 1 -^^ 1 J! '■>&— '" 

^ S^JI Jl Vj 3i J&*-a v^jiJ! £^ 1.1 



tjjL-oJl ll» j llU5jI-.l ^ySJl ol«!>UJl oh o** 

t ^ „LiJI j-a*JI j ^LLJI jJl-^11 *-kj«i> ^jj_- 

Uuj23 ^1 i^Lw^l <-y± j cUj^J vW-' ^ JJ JJ 

J\ isj iiUl ^-ftill ^y^JiV 1 .^- iilJ, "^i 
.j^uJi iUj j UjLiuij tiij^Ji si* jtiui 

j^sgJl j LJ^I »L*-t oiu« ^4_i L2jI ilJJ <>j 
4-wjjJI K-i^ JLa-i-'il JJlJK* ^jJs^Jj g^* £"*J 
j IJ^I i^iaJJl j>-=Jlj 'j^l o^lji. ca^5 6* 

^>Si ilj» oi j-^w J! tiij-^n JL-*JI ^s«t3Ji 

^ c-iLSu ii_,ju>Jl j-a*Jl j i«is ;i-=0>Jllj i.U!l 
jjU JJu tjLSJ^II u-. j^ £h*JI ^r 15^' 

^^^j l^j- J} ^-ii *u*b er*^ 1 J 1 ^' y ^°- 



*$4>*Jt4>Ui4tt 



(j* i &»3 .tub* JlC|^3 JJj Ojuls-SI JiUjSll t-iL^nlJj 

£,1 jlju ^ »1-k> Lu l^Li'lj tLu-J ,ywji> J^--j 

(jl (j-i*J 4— ubj Ijt— <a« uJUjuil m^j OuJafl ijiSj 

4-pJtudl j JVjJI ^ji.^1 :,*JLJJI <-M< 

: W*i 

.ii*ik^ai yvjij ysiui iWjji p^ju - ( i) 

ilV Jl £>* ^^Jk-w Jjju5 jualill OjJiJ -(._>) 
(ijj — -xUl j — -Jl ^ — ijj 4 — 3S}Uj ( _ r _>Jiuell 



Jljii'Jflj <J JjJtf JVJI J^yXl\ j»lk, -(0) 
gfcuJI :LuLJ 

• I—* ^-ic 4__J^j jUub jJLJll 0! (1) 
jj <4_«jJ, jl ii*-xw jj iSjlk, Ul ^ te^b-jj 

oj-S3 oi j <i>^ J»j-i jlj.^ 'i <jij 1 ji^i js 
^j j uuil^ 6 i ^ ii* .-mux. u"iji j> 



OlUJI Qbyi.J.1 L»aj ciu>JLL wx ll v^'j^ 1 tij*-*« 
o^J ^>JI LyUJI ob^fiuJI JJ bUi-l L*ll»JU 
t JJj J-^-i ,> -t^ 1 v4^'j «-»^l AMI &•>»* 
5LU ^Jk-flll LJ-.il.il oUSjll Jlc 5bjfc Utfjj 
jL-iJ*i(l *l_jj j r j ■" <jJ*J *jJui Lfa- o jj cUjSjJj 
i_i l~i>j j tojj_>Jl Uj-oU* Jt>L> ,> ^u jJ t utt ll 

.^^jk^ii j*ji j>ij. 

j Wl Uu^l ^1 oUl &jL1I «>j -(4) 

^uL Sy&U» (jj*JJI o?ljj£^l Bj»Lfe (jl n->lJI li» 
oJ_* jlJj i T J_»_yCJl fy*£y ulj toLiJJl ^ - j ,». t - j 

fjjl elftj <J ^j\y£."i\ &a 'jui t 4JJ/JI j SjALfeJl 

j tiUi o'jj jJ (jSL; J ,jj icjoJI ,^-ilii jI£j U5lj 

oULa-flL> t5JJl J— aAJl jlj_« ^jJ* L-'Ja.*^ JA3 

,j_« ij_>.i lyLs 1 ti_«j5ji t->j-*" o' v^j^' f>*y 

<L^xj C OajL>dlj <Ljjti!l a-^jJ>-Liw 1 J *n > 1 A7j OjJjJIj 

L^_lL«l*» Jl j L^_l« jUl-i'il Jl oe—cb c<Ll>j ji 
Jl jJU ^JUJ «ji cUj123*I jj .layi\ h\iiH\ ~<L\ju 
r j_ft Jl j t^bUl UjIjl*.! jup olJb oJUJl 42JUI 

,ji Jujw 4-JO*JI JaLilSl 0JJ> ^>» 4jj^JI ^yl* HJpJ 
i_u>JI <ji L-»jIa* *J-» ij^Si **U2j ifcfJe /Oil 0- 
.j^^l k»\j£ {&> j j^Sll Jl J)| 1.^-v oi UI 
jl_^»ol Sjjj-i JJ Oj*Jl Ujfi 4(J^>i <^> <>j 

C^yJJl yiljjj'il OjALfe Lblilrf'i Jjjj JJl>%4 ~^Jl» 



*$4Wl&U*4ft 



jj c^jLJI jlA*x> j <_;I3 «jl_-J)ll ^jj_; (i) 

jLj^JI J-Jjk <j_£ olj^Oll t!_U Jl j^*ll <^|JJJ 

.SjUi-'Jllj 
^j^l «j* 3 \ ^J}\ 3 ^Sl o« J*li3Jl (v) 
h\-*ji\ ^LJ'U Jl fjUBL-,1 JiLiM o-« Sj^JIj 
JJ ix-*JJL i-'iA^i 4— J^a* t^i^lL^t 5jL-»j LjjLillj 
.j^l c/ill**Jl 
L,^ j>I! UjLjjIj oWJIj f**Ull 5^ ( £ ) 

. — *jJI j^J <jj_; jJLUl ^j-tAill JHH'J 11 J*L-iu J 
j_-ji j-ij l . pj . , o Jl £l^-/y ^Ji-u U« 'li^JJI 

JjL-rfj (j-aj ;jl_*JI ij_d3 CLiLjJili jjlju (j) 
j j_jjuJJ 4*>U^I J&sll oU> \ajJu *jb\2k ^LJuL/l 
.5jljjl»JI oWJI 6* 
"i ol_>Jk^JJ L_J*iJI U^jiJI j^j u! (3) 

^j-Ajuli <j_£)j C «_~tfjJI (j-Sljb <>« iij^ <J (jLp~JJ 

Jj^aJL* 4_^jSll Jl c *JU>Vl i*^-j5JW *IJuS"il 
4_^jjJl 0-C c>l— SL.^/( jJuJ jl—w/Jllj Cj^>>aJlj 
LfJ^jLiuu CrfL»dk-all <_A>jJ ,> l£mN t*j3^*Jl 
v „.y u ,. jlj LJLjSJl l$_jljili»j ji ti-fP^ll 

CLil_uAJil 6—* 5_«j».jjJI j \/j-*l> <j' (^-jJJa-eJlj 

,j_« jJl_5 jt—^L UJ -ii (jij ti-uinJI oUsjillj 

.4^>^lllj cloJl oljj'bj <. iftljJJIj <i*^-»yi 

^ L^ L-^jiJlj ^_-&yi j *IjJ5^I (4) 



L> *_Jj j j , 1 ni l J] L_«j|j ^>jj I 5 "i » y Jj 

<j_« au>jillj '("-^i 6' 0-* A-oljJl f-M j JJuijJl Jl 

J_£ j chMAl^ ..4-ij^Jl i^UJI jSIjUI Ji-i oi 
.a±t>y$ ~lk-sJU fjjj j JLni-'i! Ija* ^jJLc JJj 
J^-oi jIjuUI l St UjJ cjj£g (jl a*.» wUj JjiJ 

OjU ,j-1a« (j-I* *JJa~oII iJ^J <j_jA-e> i-iLJI li* 

o-« y*j ' Jj-* 11 f- 5 <>j '•i-M c?^ 1 * v^j 

cjLhji^4 jl ol_Jl> Jl <» xJ Hj (ji«j »^>j itL*jJl 
^ jIju jJJ lt> pL>Jl I .j - h ^ . A .. ,. I^a* J5 j^j 
LJUji J! 0>k^i i-* Oe-^iyi ^* LuS 6^^' 

L'Jj^-^j Lid t LuLfJ I jj n* 1 ! ( ( Jl*1|) ^-i** j i .,i h"t t lift 

2- ^-JJi ^i ji ^^i ^*lb i>*ili j! J^ 

JLJ\ oUbjJ'il J^ v*-^ t^ 1 f+» ^JLT* 5ljs| ^ 
^JJ ii^-j J— aii u' ' LJ 15 (i^J . 4 i-jJL>0Llb *ijU3 

^ t JL-u^ll 6* tr^'i VjM 1 15^' ^ • lcL ' 

4_li> jL»— » j y Jjwj !>ULi 4-ju.^oj JjL>u yl 

jj^olJI cljj c^l^J rjJ-Jy lSJ^ 1 fj*^^ ttSj^jjJl 

ojI>I c^J Jl SjU^I j \J*> j 3 \ o& j3 lf l*JI 

IL-^U- (4JUJI i^i>>Jl ^yUlb JL.^1 iJjbx* «> 

.S^UJ^II (.y*ll oUiix-M JL*- j 

^i oi^Ji jiL-yi bja t5J^i ju>»ji o*i (2) 
ij-«jJi c5 -SJ u^bflj 4-&UI ^>iS* J! 'pj 1 " " j 

■ -.I . ff .... » 5jL-»Ju> »L*Oj LfJL- iuuLiI 3jl_pb a^DjJJJ 
^Jlj U i»5j .0J^A>Jl 4i>jil oLilail <*JJ Sjl»J^> 
^j tUJ jl»vJI L^.Ji.^1 ^ISiil *^>Jl0JJ» 



,$4>*It&U*4tt 



oUI oLjl»* : Vji 

:^ 
<fcJlH»«) n .. foi l t5 3, J 3 - 11 tj-O*" f-*-**' (•) 

4—wi) <>U>il ,_jjl>Ul ^.-tfrull tirfjliJl (V) 

klwJUfcJl ^y-twJl j (^sIjUl ,j***il .J^JUJl (^) 
^JLLaII oLUll liyj (J) 

f-** 11 ****** ^3 J* ^'^' vjJI u^ (1) 



j l_«5 cblEL— *ill 3 ^j 3 



-e}i olj ,ij_>l 



.i^j* jl»juJJ ULijjo ^i iuijij ;l*juji i^uii 

U-6 (^Jl! LjjjUI JLuaiiJl (CJ-LnJll 3JU> ol (2) 

<^-^oJlj , J „ .. u . ^ - i Jlj v^>Jl :6-o-»sll Ut^sj 

.il,J>Jl 4_aL>J| juj-UII yiuu <> *J— ail JJULJ L^Jl, 
^J-iX>i\ j^a*J| j L-sOJjl iLjaJjoJl JuO (3) 



<JL,L-i <_kH 4_bl*}Ui 4_^ik^ll oUjtllL 
.Jjlji-JI j yJyi jl tlfx O L^J ji t<J*5fjJl j_ua5 
J_£ j L*ut S^>U» cj& 6b '<-»J'yJl 6! (5) 
<>_♦} t^j^Jtll j^JLc Ulxll 4_ij C}-* J^» l»j5iL*« 

ii^ii3 "i (iJJl JlxJI Jl C>SJj cJjIjSJI *« <>»«ji ,-d* 
co^jJI 4_ii oLiS ^ col .xliwUl Sj*j *J 
<ji * Sj< . >J Ij .«-Ljt-<S(l (»-^-l^ JJ 3>kJJI *ji 6iLf*»j 

y_feilJl Jlji-i-Sfl S>Ui i=^^ Sjj^^ (6) 
o '*« " J-** 11 J ^Ljj^ — « j^jl^j L5 _>0k^ll 

o_>jl UK (jLj-j kjii oL*JUwJl J} -ki o_c 
U IJI iu,*Jl oj* ol Vj .5J3L. X^jL ^2>y m l^j^j 

Jj cjLiOJlj OjUUI ^^ Vj 3isJ iUJ^i ^ j^i 
<1>L-^ O.LJ t a ^ j^ J > aJlj j j j ,). il l ^^Liij n5^iJll lia 




,$4;>*dt&U*4ft 



^A\ jIjl^j <jLi if** L» ^ l—u-'b (5) 

J5 fako II (i^ji 6^J OiH^' jl&> ^^^ uj^ 

.u*UJl jjiJl *JL>- j 

^i* U>j Jfi Uui .yJlj W! ULy3 ^1 ^LOJI 

^jJLJ^O ,5-^JL. ^JUJIj C4-.5US ^UJlj .^-*JI 

L—u^JU IjJl-^* (365)L-hJ^j o_^Jl u*-iU» 

5j*U-1I 2-^IjJU ^LJJIj Lh^y)\ 3 4-&&i\3 

.kj|j SjjSill oliliL 1*^(75) I »jo£j 



Ly ^j t . jl^jjO Jl jJiiuj f-j-wJl j i^U^i oJl5 

;<i»jL>Jl ijJuidl ixoJ*J«il 

i^KJl ciULJlJI 5j55 - i 

ij^>aji itfLjucJi ji*iy j_jk» — <—» 

4_eljiL ti -k>J«ll JL^OJI |»j*-i* JJ- 1 " _ — *" 
JJ «•■- ■" lS -*U**d\ JLj>JI i-ffl»j cUk*ll 

JJ 4_**1jJI 4-JjjJ' <*>Jk^ll tJjLlI jjk» - J 
t Ly-wj !>15LS oL>JkAj J-^y.} f-^*-ll u"*^ 
i^UJl (ijL^Jl J— tjSJI ^LJT 6- <Jl **-* 
iJjJi oL.J-.-Ul o^-« JL**ij *=il*->>» <> l^U" 1 
^ ...s-ll LJjJl lutJilS obKikxJl JL*. j ikbJl 
L^^^ilwai oL-.y*JJ JjJlJI >*jllj '0^') 

OJu^lj |U»i £M ^^^il J**l< ^^ -^ ( 4 ) 
^_ ,.. L« 15^31 ;4_1jjjJI i^Jl^l ^U^>>iJI 



-<l - 1V - i- 

^^Ul xYit tWili J d xi JUi 



rJ fcVl o^J </* Wt »i*>Jlj «M ^JjuJI jjjjj JU* i*& -l 

^ >»JI ^211 -I 

o\ jMI JjU -2 . 

(t -»»y .*#>* / J ... 

AjjjwUJI oULutuJIj obJkalf '4jif -4 
JS » ^ /j 



<Lj~^ty$M&)<fp^J> 



411*11 ^>l*all W j, jJU« a»l£i 
(*)jkllj hM &a,*U1.a M l1, 



dji-Jl, SjUI c^I* 



.Cl5^j JU3 Xbl i*>jj p£jLc p^LJI 

(Lb «> •> V^ W^ p*Lu j J^j jltj j t(k> UJ|j oUUlj LujiU 4^1 oJ»UJ g\si\ c vo^iJl j*^ ^ofU 
JU»« j |^-3j*> SjL^ ^L»ui i^jssi tjj^ ijL i^^^ik^llj ^j-UJI JLj^J! j Q.^.^vill jL5 <>j WJI 

i-^l UUI ^ l^Jliuk; yt£,i SUI^ £. t JL*JI lj» j yu>Ull ^L£JI l^Jj .adLy ^1 ol)L»Jty 
f?U. <> j^*J| <JkL, U jLmsJ gtij; j SlgjtaJl iwiillj S^JUII oUlk^Jl ,> L^UbJ o^UJl jyUJl jl^f 

•r^j -k^ £*krf <3*j Uj| -^! </* ^*^i j*-*; v^ .*-* 4^wa>g« 

r >" Jii\ oJtfll iwl^ Jl dJj j jiLu Li] ciJi^Jl OUiiu*i Ji, otW JuCU, j» Jt ^u^Jl ^ 6 I 

^ jo^; ^ .J^Ji 6 ioLii j ^jUuiij y^, t|j3j ^ULi.-lj 1LUI vy>Jl ol^3J, ol*-^ >! j il^ 
^^ U, 1 4*^-1*11 olS^-all, U^JI j_^ l^^ji, ^i l^jy&Hj LJWI olj^kill L£l r -^U oeyl\ 
• W^ly JH\ *=*l**»dl ^jj ^^ j y^ji UUi ^ ^ iijj^j, y^, ^ asJ , j^ JLwlw| 
l^i i^ r t*ka\ vJL^Jl dUi ^ ^ o5 t^l^iJi j sbsji ^ y^. ^ tv3lll ^ ^ 
otf <<JL3J| r> Ui e*"ilL^ j v^i y> yia; ^iJi (/ »^ J j| J ^jwi ^U>J| ^ U £ UJL gl^i 
j jj»ill SjL^I jl ^i3J .LI.JI J u^lj ^| ^UJI Jj^l J,^ oUltf jjLjJ ^ fjjli ^i a5 r>} J| 
oLiffi li > L - 1 ' ^ *-^' ^l-b-J' ^i -^-JS «- J5U3-I j^t ^ dJjj .^LJI oJU^ y^jJl o-ljji 
L^iLs; ^SUi-l o^i. '*-t*4y c5j^lj i^l*U3 ^IjjI c~ <J| ^Li*; Uj *UUI <^ (.iji^ij j^^l 

■i,r u lij ^ l J >^ u^j^'j J 1 - 11 r^ 1 >jj tfol M 1 Vtf" sj^-Ji ^m^ uis» ^jjt ( .) 



^y*jft&U*4tt 



(olujUI) JU-Til iSLx_ji y (Multimedia)kJL-yi 5jj_aiII oLuHll :JJU JL*vlll .j_b j 4_wj>JI oLiSsJI 

y_» £_Uel t-jjutyj j__A«Jl -Vlj^Jj—tf <•>_» - > ,. > - > i k^Lu«5 If-lS" (j-ftj (Cd. ROHI) iLUl yeljS'.'l tu-3 iJLJijJJ 

Lftjuiju Jl j-K— «J jJJIj <J>+\jt} *jLkk>^ £>**» ._i.~i5.il O-sw (JjJI j^lkff.llj ^.».>».«.ll JuuJb ( j_»j^JJI cdUjI" .■» 
S^lfcuJI ej> jIjucI ^ oij_ti ^l <j-JUJI <Ju<Jl j-i*! <j' "ty <a--UI el^ (yx-^ "ij tilUij i«jL» <*>^-~» jij 
LuUl« .L^i i^jLiJLI cLJLiJl ,>, LivUl »i» S_j*j Jl tljia'Vlj Lj-j^Ujj oj-j-j tSjjJl £*-*j< l*jLji>l ^ IxJUJI 






OJ jjj 4 — >Jl*JJ o— dj3o J} ^ u L-»£ 

(j_» LJjj»- _)aSjj k_uSLll JjL>o oL^j^I li» j 
Ijl£»j .j-uk-Jlj S—^LII JLjv, Jl iuki^illj J^bJl 

1—XftU J_J > Jpfl 4-~AA>jl\ Sjjjjl Jul* <ji Jljuj 

Lf *Ul . IK^I I 1«jl> j IfJL&y} 4^j-»UJl oLasJl 
I — jL,I cjjOaI ojJlJ ^j niujLxill XJac j ^.jikll 

J_**Jl j VJ ,UJ| jUiL-'i 4_^WI ^jL+IL 

pjJull JJ oUUiftb o^l yrt.ll J-*^j i^^Jk-all 
4_J-i. *LiJ? i-ui^il Jsjj_iJl ^_3 j^J 5j_k> 
<j+~A ^jle- oL>JJa^JI J_1ju ^^Jw <iS^t> j <->Jj 

'Lijj J Lf^jkyj "iw^bOl olLufcuJI" Jy- LJL> 
i_LjjJI oU^jJI JUjOLwIj "oL>ikA«U dJu" 

.LujJi uui jlk; j j^i j^toi u^« =-iiimJLI 

ojj — jjl 4j_* jU__il ^>_4 a— »jli tirtll * 

jt-UJI Jl_3.j ,>J ijl>j La^CLSO ^Ij t L^UA>Ol| 

o^jl—jJl <>_, i_e^>^ <>_c IjU-^I tytfL-sOJfc'ilj 



....oljLhJIj ojLJI olj^»> 
•Lfll (^j-JjJI t-Uill I1j> j *_ »I>J <^i Uj_u 
u — • L_Lsl_ji. iL-J-» (j—ft-o L_ii>. J£—Aj <ij>— 'I 

tjjyyCLlI Jj .^. ' i. " ^-j a Sl« >— »Ij j-jJI t4_ul*Jl CL>ljL2uLf jl 

j [^suj-du : SJiD iajjjw UJljAjuJ iJ^Ij niyjL>gLll 
oUj3JI OjSy Lj <jL;jj>JI udI^jIIJI *~ojA3 l*j ^JUj 
< > jl- ,. j_cly tL-jl J jj— lu o-» iJiLfJl <jjU^UII 
Jl ^ — u ,_jjJlj I ft l. AjOj J^jw ^1 4i|jj>l Jja>oJ 
pLLI «j »t^Lu ojUJJ Sjj5j i»b iaJLiij I ^ jtl-*:> 
.^>5l3ll SLoJl ^ j-fluJl 
*— AA>Jj kiil_>dk-0L«JJ Jju *LiJJ 4_JU* ^,J 
jiAw : jUjJ J»jli3 JJjJ ijjjj^Jl i***oJl cl.Uj£1I 

'0*«i< — Llj 6i — "jIjJ'j 6^W j X-^J- A.* -' -** ^ 

^ l_uSll Jj^ JJj J^-i ^j .LfJ|jU4 j Uju>j5j 

^Lwjl Jl l^ijj (>_, .Ja^j tBj^jkwj il»a* 5_^.i 

Jyj ^ J«Oj iJLfl &J& 4ki»L>JJxAjJ <LjJj* <Sui 

.iiliiJl ^^1 oUik-Jl 



,L<1> 



<£4>*)t&b*4tf 



*i Uy> J5L-A: iiJ-H aJ#" •*«-* I-m1» ^ ^ 
Ulll j 1UUSJI ojj-A* iilSJll >*Jl cH^j ^1 

<_jc*b sitsJ ^a J* jJj -Jlji ^ 'b^i ^1 

Uj .-■■ "Kit L^^Jl; ^1 iwa>iJlj jja*jJI ^Jlk. 

Ujfi* JU\ UUJI aifc» y^l j •>>** CM *J^H 
l$jlk> JUyl ^ SjJ*JI j UcliSSI (JLjoj cj-^ 1 

tr _U fJ -Wlj oUiJlj i^Sl! LJUfy ^ ouUI 
.p^Ulj t^JJuJlj jSLJJI J* 1 * u **^ 



»jj» _pos oi £oJx. ilJj J^i <>j • 4m-^J tt**»J» 

J^ jUtfl oL-^ <■ L^LukJj L-^W lT*^ s J jJJi 

JjIjuJI £* j^-Jl li* jj ci«!3JI ^b^l -1 

*__ U^u-U ^Ijy oL^JWl Jj-u 0-u£ -2 

L»Jy jsJ\ < jiilll ^!A^-JI J^i-t oij5 
,j i-v. ox. &. ■■•■ill ^^U;^ UUJI i£juUl 

t (Formats d'echange )oLiwuiJ JjLill ^JUJ -3 

JjUJI ol>l> 

j iUi-Jll 4^i2il J5L. .3JI £,!*-*• J ■** ^ 

^3_^JI 0— ^^^i c- 11 ^ 1 i- 1 ^" 1 



^^Ul 5J3L—SI oUlkft j fjitf J-b LU! 
J_>j ^ j5JI_j ^*JI v^ 11 ' 'j-^ ^'i ti ** LJI 
Liuj j^i «>• f^-i*J 'i-*^ 1 (^- J|frU ^ "^ L - il 
SjALtiJi dIji j>-^»J »*LSij cU* 3 .? >- J, V* 1 ^ 
t ^_AJb <-^y3 U«^ ^^ '^^1 "*^w> 



^Wt&b*4H 



:Ja-* d-J^ «■**-* 



1997/12/17-13 Jal-fjll 

1997 j, 

4-t>UaJI a yuJI 
^t£^l4~J> :10j00-9j30 
oju-J) kLiJL L^uili >Vl o*j% ^^i*)! ki^Jlj JUJI f^UUI jjjj JU» <utt - 

.kJUjAjJI jj <*!*» 1-.U3L» jJJL# JUnJI <L*I5 — 



"{Sjjld^dtejaft} OUmJ £• OLlwdl i}>y U~&) : Jj^l jjM 



f j— —yjy> .ta.-v» .J : jj_JLtl — 

.Sjjtull JLwVI oLuiSj oLkJI dJjij : J<p» , U* &> , « : 10^30-lOjOO 

SJ «yt £&gU» : 11J30-10J30 



*$4>*it4> Unlit 



;<LuLil S»JJJI 



: jjUSJI jUL 41 Ju* /ji^jJl : 15J30-15J00 

t^^J^/jjSSjJI : 16j00-15j30 

: juj^ ^jKUl ju* /jjtfJI : 16j30-16j00 

S_oU^Uo : 17 -16j30 
1997joA-jyJ 14 Jl>VI 



<L_*& ^*^J J*** / j>&*H : ^3 JI ^H.) 

: 4-ji>ljuaJl 5 _»5flJt 
oLWl JjUJ : J*>.Upa3^ : 10jO0-9j00 

a .yi i&^ jiijoo-iojoo 

5_«Ul&5Uo :12j30-12j00 



^Wl^Utiltt 



: <L*jL.j.U jyii\ 

bLJlj ip^lJJI ^III oZ»J ijUj : 18j00-3j00 

1997 ^fA-«J 15 O^VI 



i±L_«iL «.L_*1 / SjjSS'JI :5jj_ ill 

:<L»>ljuaJI ijjH\ 
u0yA>S\ ,>» 4^j3u->ljjJk<*ll ^Ic .JjjOJI ol<u): J»> t Uff ^3jj: 10,00-9,00 

*f ,yi fcJU* : HjOO-lOjOO 

:jjl_*> 0* Ju*»JI .up /jySj}\ : Ilj30-ll v 00 

: f j_*JI ^J ^jiiJI Jj* IjySJS : 12j00-llj30 
kj^UII oULukUl j jJfcwalb <U?3pj f>gjl 

4_»UfcJU« : 12j30-12j00 

4-uLdt 9 ylill 

5j_>j^JI OjaII »»I^jJI i> ^«I«jJhj gJUi *jj£» : I8j00-15j00 



*$*>*# 6U*4tt 



1997 uft.>..o 16 «.U^UII 



olJJJ iafrl i^JUIj jJWI^iyi J^K*JI 



jjUill ^UJL dill jup fjySji\ : 4«JL>JI oxu j 
jjI_4l> ^ jua^JI jj* /j^jJI : j j 51 1 

: 4a>UaJI 5 y£JI 

J5U ^ /jj^JI : jLcI 6* 

:SS_ t _<Jl4AlU» :11j00-10j00 
:o^->Ul 
:dut,a,^U, /ojj^JI : 11j30-10j00 

: tr Jl i L,jLflLj>iju-./j>iSjJ! : I2j00-iij30 

4-aU^-aJll> :12j30-12j00 

,5JU*ft>j fJj*3 — e j-iJu Lo SjjU : 18j00— 15j00 
.^UJI ^ /jj^jJI : LaUJl^, 

1997 ^JW-yJ 17 ftliwj^l 
lsr _»LL>JI jjjiiSJI -lO^SO-lOjOO 



dj*k2ol1 JLaJlil JjUi«b d ZiLWl^aJLi 



(*) jj# Jk*X\ /j^jJI 



4__tfUusJI t4 ^LjOj) t * jBLm.-1.1II C^L-OLolSVl 

j U^ \jjks ajjjj jl^ jis t^jjJl jJUJl Li 
oLiukUlj LfO^JLwj j j.-k[L,^II oL-IjJI JL*j 

j^l^i jbOj L>J>L> ^ ^ ijjku ^ oljjij 

Jj-U J_L> ^ J-^JI jj jU^ll |ju> jj 

4**UJI ^Ull ^l>[, ^| £^1 ^Jk^Ji i^ju, 

jjL*^ u,yi ju» JM3. &_,j jU,vi ii» j 



4-a^dl Ui J_jl>J ^1 6 iyj| ( L> jJU 
ji—t. Uw JJ5UI >*5il 6 Lill l«J#>Ly U>4JL*>o 
.J-&UJI cjyi j (JUJI Ujl^ ^sJl JL^l oluL- 
0-» 4_»j53 L»j ^Ufc Uillj oUfll Ljjki ^ LoL> 

>» ol -Klk^illj jLartb 421*511 iwljjJl »jj» J^ 
oLAJ Ci-; L^ ^O^oll Lull* j <uji}\ U1JI *^j 

jj-JI o— »-» L»j^> ^LJ.j t |,j5lil JUJI oljLaoj 
.fJLJl j oL^LJl jl^i 
jJIjJ JL*, j »AiU I^J Lille XfJo UUi 
j^-tGj t i_^> ,> LJjLuj v^LUilj oL JjJ! jjy 

*=*~>^»h -i£j->\ 4—^jv ,> oLulyLJl <&■£)& 

J5L-yi £_ (ouijUVl) i^LjUll JUtfl ol£xi 
.£0~Jl >mJI lift £. J^UiU i^L-^llj 0,^1 

v^Uy*il JjUyj J3J5J oljLu oUUtf >U3 ol£xij 



Hy» / v>s-j^JU a^jLii uyli (.) 



^Wt6U*41t 



oJI j^5 c*pL>i~ £» Ojl^W o,L>JWI pip 

tUJ'il iJn* Ji#-3 J-S yi^JI ll*J ***** 

j,^^ 4_,^wJl oU^LJIj oL*ik*ll *LB3I " 
gSt»Tj L^LwaI tii»a>JI JUwVI oU2> .3 

^1^ ~L.^ o^-fej t *^U** -L5MJIJ 

L^j J^l~ ijJ* ^L-3 ^ 5j^i o>' LS 

(Multimedia) mjjuM K»L>jJ) .1 .3 

^ji ouy*ii ji ^tit*ii jj-*j ^'^ r^ ,J 
J^ ^1 r*w1 ^) w* w* J^ 1 t ^ J - 

^J ^1 4^!j i^JI «j- J V**J» *!3% 
!•■<,. L*JULii JLti^ J* v^LLUl OfJbuj JUiO-l 



^ <>^lj ♦L^ 1 *-A»t «5- U3 * ^ jU ^^ ~ 

^i ijyjJi bjUi £** ^ijji jd»>u jJ*u v^ - 

UUC J: |t -" oljjlj ^Uk*ll 0J.6l5j yvU >U5 

UjjII ^Ij'il i^ix! oj^j iDjjl'j J : ^' t - i ^ Jii * 3 
. r L0*^l ^ J5 oUy.« J! JW 



,s*>*ft&lii4ft 



4-iLOll ^|jL_;i>Jl 



>l ol U*A*yiLi 



j*U< JiL-jj ^Ijjj o« j^ jjl£ j^jk. jj IjJ 

<Lj — <i L_*>^ j.i.oi ^usus (100 %j 0%) oe-; 
JL_UI J*^ ^ ^j; c f Ijl^oJ — ,-ilj ^*JUI 

: J *** ^5 1* c^ij .i^ji 

jii^j 3 '\ oaJZ o£Jj (WAV,AVI,BMP,GPJ,GIF) 
'•jj-«Jl »■>>» ,^1* IjjIS jJji colJLji>Jl oi* jiL«.i 
Mpeg : J JajLS SbL oi»i>Jl .aj*. «> l, ;.^ i ? LJ£ jj 
jj .Lj^j i*-Jl ^-iv jib c5 j3 ^J| Sjj* $li }0, 
fl^*l u> l^*j <^»LV «^lj5i ojjt ijlt^i ll» 
j-fti WL-3II SjjljuII oULuJlj ^U^LJI <> 5^5 
600 jjj; UU^i 6 >LiJ oi <>^! ,yJl ilb 1+m 

j-SU ti^Jl o>L»k*l| 6 J_3^ 4-pW'|j CjljLUu. 

:Ji. 
OJsUl yjAtf Scj^yLLf CD-ROM ^ijii - 
.CD-AUDIO 03^1 ^ijHi - 
U f*i & j&O Jii\ DVD i#*J\ ^juiii ^lyi - 

oaljittl L»jJ^S_u <lJ| oiLsjj 
SjU^Jj Sjj-jS iCj— «,|5 1 _ 1 _ } _ W ^ ,11..- J. 

C>* i-liU *U*5 o>3. Cj-^h ' 4_^*JUX| ^ 4SJii 
~*-iy» J-& LfJU*l— lj tJ^JL-yi SjjLjCdl ^L.^Ull 



f-^l j-i^wj »j.>L J ojj»L, ^1 ^(Multimedia) 
J! • *-ijr°l *-***- J5L-.J JL_>jL Sj£*1| ixJLjLJl 
f i ; L-w oJLSi *lj-, o.Lk-il LLji J5 £Uj! ^5^ 

ji r i_k; ji j) i_j^> |,i (i^*^ ji <^ii) Sj^ 

J-^r L<-^UjJj jjL^ll LitoK* cjLjfeux ^IJ {J& 

.(Interactivite) v> ,bJl ^ ^yUUlj 
C—*^ L-.U ^JLoll) <j>-iJl J-tj <>-£J 
JU«i-»l o* Jt>j ilfLiu (i>JUii icj^j colljl»Jl 
(J lj] i-»L> ju* J<Liu L^l* ojUi-'ilj JiL,yi oJA 

L^KJI <*j Jl ^^J* J „1 H Vi _wUJI jJjSj 

<***-ji jiuyi ^, Si^sii i^l>ji ;Lu25ji oUjiiij 

.O^-fluJl 

5jjI_, cjUy** LJJJ^i IJI : JLUI ^^ ^Ui 
^-Lc (video clip) y,** jJLJ o-» ^-^ J 5 ^ <>* 
I1j» LjjJU, ols .(NTSC, SECAM, PAL) L. J£^ 
4_yLiJl j Bjj-o 30 ji 25 ji 24 jlj^J .jii-j *l»ai 
^ 5j^>L 0J3-9 J_S oi t>ij-LJ .1^ Kji> ej-o. 
"J j lu " 340x680 yij.c ijjaj 0i~ (^*j J£$ 

Liu," ei-aJ >»L« Ujj^ L-ujSj .-jJixl. dlJ j .!>li, 
Oj^j 24 oajju 4_yl3 J^ J 6' L^iiftl IJI ."ojL 
JL^-l ^j»£ Ujja c^LbL, 12 J* J^o Uijj 
vilxu oiy 10 o>J JLSJl jcjoJI o,l9 JLJbj ojHU 
.ojblfL, 120 



^>*lt&b*4ft 



j513jJ| (_aJUk« <>* <±»J\ <-*3LS-«1 r^-**Jl £«i 
j| i^JL* cm JLJS^W -^JJ ■^y jaJLl Documents 
^5 Liens Hypertexes i^ jy -Mjl> ^* tij^ 1 
J^ 4_JL«JI »i_»j (Jh^I JJ-») Hyperliens 
J^jOu-5 jb-y?l <*U* Jd*>-Jj • Navigation jb^b 

l< *. fr o Explorer "jj£i-~>S\" ooj*l— « ~ 

.Microsoft oi^-»jjS^» 
"^i" Jtfjjj ^ TANGO" ^iiU "y^>i-« " 

."ALIS 
JSj— i 6— « Netscape "wl 5 . . i j>" yi^i-u - 

."_pw?" <£j-t> (>» jb.JJ-' <>ij*i-ui 

"95 jjxJl-j" J*^ U« J! ^W^l 0j-> ^H^ 1 
r UiJ ^i 2-. J-~ J-> '" WINDOWS" 4-^oJI 

Jjij ^i cm j*^ui "jbji-w" o^j^^- • Ljl 
Netscape Communicator *_« ,_L«*j ^j* £*■""■" 

u;lsl,j j i uu?b ^rx>\ j-s^j o-r u J ''^o^ 1 

HTML jSUj B*lj-S ^ SjjlS ^.1^1 »^ J* 
*bl 'j :<.^ i (Hyper Text Markup Language) 

■Jl 3JJJI ^j t HTML *JU o*^ Ua* **1 



L^j^ ^1 oUjJkII ^i Ch (« WWW » Web 
C_ c»l— i?i < J * i0 * c»i o- 5 ^ *-* J-S ; ~U J>W 

oJ^» *5^ Jji*j fJL-j (Sites Web ) ^j-JI ^U*>* 
^UJI j^Jll jj^, ^^ O'r* a*-'* ^u*^ 1 

j <j (URL : Universal Ressource Locator ) 
- j ci»L_>i-aJl 6—* *-*>*** u-» uy£" *J*>- 

jLlsiv. ,jJfi <ip»* (Pag^ Web) gj-Jl oUi- 

jj^i «> uii^ ji 5j>^ ji u^ J*- 1 ^ 10L3UII 
.4Ji ji* J! ^J~" j' 

i^Jl iJUJ J_» :«j^l D^ J| J.H' L5^J 

L^pI^u— lj c4_^ c^* ^u^W cyL^L^ *LJJI 

ujji ob JJj j tpb tsj^i iw <> ^ ^^b 

JL^J^I oLuS5 ^ >^ l£A? r *5tc ^u^Jl UUI 
J_SJ JjJl> ^ JL>JI li-» j j-J>»i c^jU^l^ 



,$4>*<ft&U>t4K 



j| 4-_iijL^Jl 4^j .fill ILuOL^u t£jl t^jJl JSjujj 

3jU J I jjtJl— ; ^ ,,.' CjuJj3 — J*iL* 4—oU- <Suu-i 

■^.iuj .(Autoroutes de L' information) cjUjUaII 

ttiLjuol injjl Jl OlUjIJ^I CjUjl> (_ i'i n't 

: ( E - mail) ^j^SJVI .t^JI -I 

J5j .Jjjuo (>ajL»j <j£*» oJj J3l J .iUJj w_»j— »L>Jl 

.,_>£>L>JI (jjjjJl ol^ic oUjj <jj5L; 
JjLjJj iJimj <jjJkJ| jjj» JLo, < . u ..l ,j5L4j US 

(jjln»"i ..ill (j_« 4_CajJ»%» <■' Acl £jjj cjU&IaIIj *Ij jI 
t (ij->l <Lf^- (>-»J .fJLaJl jLt»5l .hjjJ* jJ-C ^.i *H 



^* 



- J5wi ^ ol^Uil 



-i_>^ t^jjlfj^l jjjji\ «£jjj .iiSU ^^--i ^><— 1 
j £jj i-»j -»L»JI ji e Jl 6j*i\j i_-ol> r^-«l_>J 

jl Microsoft Email Jjl »! '"''j ■■jjj^-* l-tf ** 

.Netscape Inbox 
World Wide^UJI oj_j£UI ^j-oj -o 

:(Web 
World Wide" ) ^UJI &y&*}\ ^ ^ 




r^ljj ll_j 5 jiL^Ldl oLjjlaudl ^ji-i ^_£ iiJ ^j i n j 

^_,ya3 (^jj jj_>l 4_$-> (j_*j '<-<-;> 0— • 4-»l>Jl 
<_J^fl x_« k-jjUjCiJl <u_uL£L«l +• 'nl *l^Ijjj ki)L»yali 
JajCL-JI <>w »J3 oljUi>lj oUt>jj iliwl iJa-»l^ 



,jdi 


4jjjp oLtuw 


fHj 


1 1 1 


MULTIMEDIA 5ja*oll JwL>y 1 


t T t 


O^0 


jjjL)9iyj-i 


J^ 




P 





SjjjwII J»SL.yi oUj£j . 1 J<Li 

(Internet) "cujpl" JLwVI ^i .2.3 
6-. <_*<i^ 4__*1S ( INTERNET) olu^II 
ji INTER communication : La» ,>jJ5 jy-jljj 
Jl_^u-^l ^Ij — -I j i>^ L^ij NET WORK 

tJlX_»l <l — I ;Li*Ji4j Ij-jJ^- LV..^ jjJxkj ii-dUJl 

^jjjJlj ijj>j»*5ll ojjj-i r>J&j l5-^I »jj*j oj>ojI^LjIj 
<jjj!>U yjj iLJU J~oly ifuui SjIjUj ^^i tJUJl jjj: 

. TCP/IP i_j .Jyo 5o>j» Si) j4*Ld3c*_u-il^>JI ,> 



^Wt6U*4tt 



M„-Jl ^UjLJl J*U*j ^«JI f*> <> t^J^I 

,^j }Li«) isLJl jjuj IjJile Loj-a3.j ^LjLJl »3j» 

.(Modem) *£+i)\ £* Jwl^II j^»Jl 

J|_>JI ^-Jy I1j>j iJj*_-o cjj-^JI f^»w»JI »=*IJ 
.CD-ROM oa\j) o>Lu5U 
(CD-ROM) ^Ijll .3.3 
-lJJ .ulUj U p*i 6* CD-ROM o»l^5i ^ 

JUui jl^Jlj i*** tili«y toLjLJI <> b* 3^ 
4_.j^u i-x*- SjjjOU ^Lk« ,_yU Syjj* IxiUjLu 

JUftfl JiLy £» obJkall ^ ^"£5 .4 
_^j3j ^UJJj JL-jl j M»*> 3jy J£A5 CA>o-»i 

-^,|^j JjJuJI SJ-ft ol-u, Jl n^l JSL-jJl £_*il 

.UjSJ Jju- ^1 *1»ju>JI JUrtl ^U£; £* l*#-* 

.ojj*jiiiwL»yi g* .1.4 

£,!_J! (wcjj ^jk; j j^>Lu 0' u^t U p*l <> 
LJL-jJl 5jj*3ll oL«23Jl JL»jl 3* ^U^LJI jJmJIj 



Pages et sites i^lu^I ^U=oo>j oUi-> 1$j jjk; 
UUI ft* c& fJ (3.2) l*J jIj^! ^^i Jj -Web 
J4U1LI Ml*! 5>i ^ S/fU oJlS 131 "511 iu^ 1 

(News) oIjl>jl4I —x 

(Forums de Discussion ) y-UJJJ ^Ujiii» UJ^U- 

tci^y^i cou^iji) u u^^ ^-i^Ji 

oLJiUI J-Ji3 u>3^-t :g»l^ ^-^ - J 

(FTP: File Transfert Protocol ) 



jl 3-JiU) « 



, t L^i i^LjUll oij» oJLS *lj— 



.Ljj»e» ji ( i^j>CU 



*$4>*lt4>U»4it 



2>\yj^*\ £_» Jlj "il (. Jlj — Jl lift <^C <-»'>^ 

iSuL-i jj_c ^in^JJ UmS-JI LuLy^Jl J5UJI ^^ 
dj Search Engine cIjujkJI JiL.^ l^ c^ujli^l 
*_5ljj Jl J^yi^j tiu»JI ^ jicLu iJU oUlful 
.o^IUl 0U3UII 
:_^iJ J5UJI £>!» jjj| ,^»j 
(Magellan, Excite, Altavista, Infoseek, Yahool 
Search" ^.U^ "^^-^.rfl " ^^Jl ^wkJI f lfej 

."Text Finder _, jjyli o-ii" r-Ujy "Expert l f ■!i<.> 

4 — -aL> >^>l_>JL9j ii»LkjK4 "L>u^ <>^*i * t** 

JJLwj jL*icL i!_Jjj oLyJUIl ^SIIvj £>* lii^uJU 

Java ^jojjIw liU jl VBScript; J ILcl* ^l^jij 

.Script 

: l*i. ^Ut£,?l <> 
oULJl x*lyj rj-J^I JI-a^I <±& »Ijl>0-I - 
Sj-iU .i . _ - » ,.J t <> JaaI-JI <^*3 ,yJl ODBC 

.iUl>* ACljS j UjUu Jaw ^LjJ*. ju>\lfi &£■ 

j__ely ojbl jt_tJ <>j jL»JmJL» r^L^Jl J-«Jy - 
.(DbaseSQL,Dracle,:) 511. «j^Jl c^ULJl 

OSj-^l J_a*|j Sjj^il oUjLJl j-aU* Jw, - 
Oj_Jl ;j^«aJ| t JjIjljjJI JJu L»j,wy 4-u>*Jl 



jJ^tiH ji £^$ 4_**-3 Ijl U 3JL> j Uufuj jl t|k>.ljJI 

jJUi ,> *Ja£j jl *£y>-2* jl iuLJ 5jjj» -Ijjl 1 i*l£Jl 
Oji-ifJl y^ IpJl pi, *ji Jl SjLl^l ^^ tJ u,y 

J-l» ^iSti jl5i Sj^-^-SlI Bju» .L^-. jul^ ;icj_Jl 
*i»!>UI— juJU traitement on-line Oj_wLll 4_*JLJl 
t^lj-c'i streaming video jjjluJI olilu *£>JIj 

.sjjjcai isuyi oiifeiki 

JiJoJl Sjljl ij i . 'v .n ^ l ouSjISjI >zjKj * uj ua 

i*J— , JJ>«J L_« li*J C |JU> ij*_* ^LjIaJJ JJl^Jl 

J IJI 5_-oL>j Servers kZ>t_»jL>Jl 

ojj_b dUilj ,oLU ji_j<Jl jjjill ^ J,U3lJ 

j-jjjCJ vil_»jL>Jl JJ ^Laj Peripheriques ki>li>JL» 

.SMP 5>liiil ojjwwII LfJUll^ 1«jl>JI ojj» 



5 (ji-Jl Client-Server s y.3-; jIaTpI 



ojJjjuVI iSL*i ^ .2.4 

j J5L» |.jLi5 (j_» Lfic -a; U <il»jL>J| U>j]y£uJl 
JUj^I oIj*. 

Vj— *" c*--al>llj OwijJ_5*)ll Jj^_^>. J_ oh 
iSy—v £Jjj O <) S 'ill iwyJl iyUy*ll CjL— *jllj 

' L^-j i-»L> (JaJj ^l_^ ^jk; J^Li- ,> io^Ji UUl 

i_u/JL i-***.^ ^La^Lc *L-JJ ,>£UJll o-» r^i 

*+~dl «jLiJl j-ft L«5 c It^a c1a_>J|j L^l_ywwlj 

.Ml* Vj.sLjJ^flj 4^yJI :^>Sl ^UOJ 



,$4>*tt&U*4K 



£ — . Ijj-j^ Ijjl_c j>Ji>>JL-)jj i^j-ij* /c5j >J l > .'t{)j 
.i^yJI JsjkiJl jAlj^- 

(oblx-ilj Jl£-ftSl ojjljuII oIAaIIj oLjUJJ 
Jjjm-mJJ L*J5L> 6-. 6-SUj (^Ul il*— Jl l^kJlj 
oLi^LJl o-i j«iJl f^>JI IJ* <> 5JL*LSJI SjUa-^I 
o*-JJl JL>jj jO, JULj iILL^II *JAJJ <JL*iJ ^ 

U^jjJl oUfc jbiL-b dUjj ciUUI JUte* J) UT 

.OuJjJj'Vl A4 unL>JUsuall il^JuJ iaJj Jji 
tij_>l tuLiJ Jl .5LiLL_-,*2ll i**-j5 £>SL»j liSiAj 
JjJuixjiji .oLaJJI JJj j UbUall pl-JLu OJjxJlj 



Jj3_j (L_JLc LJj^aII **jl_>JI oIjjI j U^jj-UjIj 
ol^U; ^1 U1JI jLjl^-J J.«- ,...ll i.UJl opJl 

l+j 3S5UI 6l£ll <ayJI UJJI »lkej J*i <>_j 

L»5 L4U; UiiJJ JiLvjJl oift <tcj ^ JjjJI Cm Ju^f 

g.lj*Jl j^ky vjjjJ' J-«JI J-* M 5 J 1 ^ 1 ,iA 
«_* 5ljL-*II »jl5 ^^It Lf-U>j <-ayl\ <*U 3jlm*1I 
UJlS^b 4_»i oMl IJu» j Uj^-sui .tS>^l oUUI 
l_»UIij J i_^Ul 6* !JH. ijuyJl UUb iJUj JLwjI 



J tl^—. 4-liyj^Jl oL«jbll _^oLa£ y* k±JL>NjJI 

l —~i.yj v-ij-ibfc j jl Client ^-a-V-tJl twi^«il>Jl 

.Server iSjuiJb J_oX> ^>T 

cj LJsjJI <iJjJwj pJ*i jJjlsJj <>^*ji o&>*i bji bl 

Informix "^^L.jyJI" obbJl jl^I^S JLjCLwI ,>£*^ 
,jlj JUvaJI IJj> j jSJJl jJl^jj t Oracle "J5ljji" ji 

Bjljj £_• (j_SL*5 ol_L>JL« j^^tuw dLljj 4-uyJl i*JJI 

.Arabic Text : J SjLJI oUUJl 

Jji _^u0«5 ^SJI (j++ ^b^) "JAVA lib>" UJ - 
,ti»W Unicode jjiLujj jb*« JaCu^j <^»ji <*J 
OIjl^II Ijji j J^lji* J^Jlj t^L-Sl *bUl 
.i^j*Jl UJJI «jbii>^ 
i5j iJ "FRONT PAGE" "^1 — j o — Jj^i" - 

Jjl ^JuI*J ji — Jl _^*-o iSj)-iJ "oJjJib" r^Ujj - 
i"*jjyi\ SjUJb oyjjij^l Cjb»\i-o j>y*& Ff^ji 
lAJJl ob-a_J-3L> a^Jj aljL>OL.^I J^-»j (jy ^fi 
L^UJI JiUt I b^JL>ij L^JUv Jjjhjj i^ydl 

bV-i a5j *ii ^b*i-s <> J*^; ^1 ^bl5^)'i 

^^.Jjt <j>y*i L^ J*^ J^ "HTML" UJ ^jj 
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*$4>*tt&Ui4tt 



1 ;W.j HTML 5jU Ik-I^ t sj.S'j Jj— L*£ 
o*>yZ •*» iia_-.l^j ol^jLJI )_«-!"' j-j ^-Lc <OLb^ll 

iJ— tos* ^g — Lcj (J j — >j Jj 4_«jU» £>_4 c;L>JL=Jlj 

j (3D) ^JUJI j_*jj| jL<_feJ LJjJ IJJ L_.i 

(j_» £)-£l«J 4 j'lj't JU« l -)l t~4>%j3 ( liivol^JJ UjU^£u« 

«J>-«j U ^yAj *^*yij ijilill jl*/il jyj^»j jl-f^! 
.Realite virtuelle ^yi^l *5iyij 
?|jl ^IjSS'il ^lyi y> Li 

LfJL>v»jj »Ju Espaces virtuels i_j-s>ljiil Jly; ^ 

VRLM: Virtual Reality ^ J 5_JU It ,l# 

Ij_ja*j ji_£J 5 — *J J*jG— oj .Modelling Languge 
»!_» ,>l_yCL-.l Ui .J-pIj3JJ (TCP/IP) o-» 5_«23j 

» ■ "? 5-oU- <LJU.J SjLi iiLc-L ">_uK, ,."*»" : Mi» 
.Live 3D 

b — >■ 4_»j2lll 4_u2l)| »ju» Jauj—J "i J t IJI 



Jj— ju SjJ-Ijj J-ijft J «2y3j2-ftn JlajuL.>>l 

.obJiUi 

all ti)_^u iJLufu j (]>*5lJ LlvIjjJI (jl5 

jy (jJ->" t5' ^Sy>>_} jl 4 tj mi x_o 

o_» d_l> j-j^k» jLtl j li£ Ijl Ui .iljufJI diUi-9 

Oujyj^l Ki ,f. Jl««" u.l <j£L*J CC=A>iLuoll Jyj 

jl JLjJI fLSj _>jl^ Sj_j^>jII t5j_>i »iJj-ljj Jl—eo^U 
•-3 _>i-l £jl£« j J^>-^« jjjo Serveur »jL>o jLeJ^II 

j_«jj c 5 jjJLLII cjU^LJI tQjilj v±!>JI 5jU«j .LaII 

.UUc L«jtL»j JjLJI LjULfej JJ ,<«->-_p "iUJ 
5iuL-iJI »i_» JU«j— /I (j_ SUv t5^>i 4^>LJ y^j 

jL-aJi ja* Sj^>.yi i^uyjJi d_ji» i_a1jJk« (jjj Jajjii 

^—jjjJI -^Ik-all Sj^Ijj kXaSlI -illjj (_>^>j~ia>JLj ^jaII 

■IL L j^^J mj Lwjj ' ojiiitmi (^jj i^jUjIaII JjUjj 

J_^>- •— so ^«L> J4I— i JlJ*.J4 CjL>JLk-flL«iI (f-J^* 

j J-SJI vj 1 -^ 3 0-» SjUiw'il fJjj .l*>y}\ ^.UlSJI 
j-^ky jJLi. SJjjJI oJuJk j ^.j3aJ ll^Jj .0l.xJI IJA 
o»L_>. Forum de discussion (jSLTJJ j-^^ ^"dt 
J>^ jlj-^JIj iiSlill 4JM^ <> p ^^Jl jJk^llj 
o. j -^ vn i > ali js 1 jt; ^U^3 o^y^^y ^>ll I J* 
.Ojj>*IJI 

*iy3i JjLj3J ^jx-ii^i jj^ji jus— 1 d-sUj (-^ 

JSU^JI yils ji JUjU dJjj ^^Jl jJLt^JU liLall 
.f^-ojll llfj iSJUall 
(Virtual Reality) ^IjSWl ^IjJI 



,$*>*# &Ui4tt 



pjji j-i^j - 



.is>J| ^Ulll o« l« (J^ 1 jW <jl^l 



JjUO, j l«-U>j LS3jU>j UosUi 4_^»L> 3^u^ 
.43*1*11 JLo'JII JSL-y o^jSJ^II i £***~» £*** 

Vistapro, 3D Studio , Softimage, Virtual 
Reality Studio. 

yj| 6 li ILo^l UJ L**cjJ J^lj^l j^'j ^-^ 

u* <— .Ijj 4_AiJi 3-ijj J! fj^ij fy £<* 



j^jJI tOi-^'j i*H-JI h^M i*^ i ^ 111 ^ 
.1997 ni^^a-oll 

.^^iuk; v 1 ^ 3 D Studio Max ~* 

u-^l J*«- J^ 1 'CsfO* "V^ ^ a> J ^' " 5 
.1983 c j^l J*e jjw j^-J'j 

. 1997 j^y tByte ^uU)l S1>j -7 



.1994 t f y»>JI i**J*ll S*^ 1 V^ 1 

Jl^&l o^J cu^.1 cSjI^lj uU^jll ^ ^M 
.1995/1996 cJ">U ^^ jli-Sl 
UjUJJ -t^> y \ t^j^U S-» WI *l*jl«ll J»lj» -^ ~ 3 
^ j_rf„ i^y^LM 3S#-S* M»OJ **>!! ^J^'J 



*3l_iLftol1 J^L-u 



(» V^r • 



iuo- ^Ui^l »jUIj JUj!>U Ijjuw o^ ^J* 
jIj_a* ^^JLc j-alnj I n j » j LteUl>l jjJUl jj-tu o! 

a il.v.ll i-^l ol-AUIj t^j-oJl d4»yt jU»5) 

CjILI — AjJI 4 — Sl£ £y_> <jjL*jj Jj— >JJ J -jI > J o-»p 

SjJUJI (3_ji>J jUWj t J-*L2JI ^j*)! Jji-Il ^ 

.Lu^ji jitsfy 0U-311 oisj 



UaJIoLJIj d,b.L>2^l 



jolijUll 



(j_»j tL^JL uL i-J ijjlkll tuiljLfclll JliJl>Jj ti-aliJIj 



>Ull caUlS/SlI 



r^jf 



3 — i\y, L$_*aI i5jjljCL»3 i_j»L>Jlj 4_»UJI k=jl_«^l*ll 



j ikAjSl 4J15 ^ylc Jjitl; liftj oUjJkil ,> .-ju-Lj 
Lis <>j 4j")ll jUjjIj aj£j <> ( -jL»I *jj> kiiUjJuil 
4 s\£ c^L>L> (j,i ^«" c ( _ 5 _*^5JIj (JjJjaJI <jx»_jj— « Jl 

1 4jjjaJ|_j O^JaiJI 4jjjuII Jak> j5lSj <> SjjSj Oi&J 

:L%I| ^L.^Ull JjJuJ i^,L.Sl j^UJlj oljk»Jl 

»l£uj 4iuuJj (j-iJJjJl t_9JLfll ^,1 J^JI /wJsuuuj 

•J- 1 * >* trO^'j ^y Oiii 3 -^! ^ ^U_jLJl 



*$4:>*lt6U*4ii 



jAZ ol*l*lj oIjjJ j^ o^xJ i^^Jlj ii>iil 
6JJK5, tfiJI J5LSJI ^ glyph 5 jra Jl U .oUjLJl 

uij .oLjj^jJi CM-* 4^1^0-1 j-i* :«** ^y 

4_i3a *_*j**« ,^-i Character SetuijUJ I i*y 
4_c^ >-» Font.k_*Jl oi 0*-> J 'J^ 1 *> 

Character vi,L>JI >Lii? J-Jjil 3-e>»**Jl 
. Encoding 



.i^UJl 0U3LJI olS^Sj tiyi ~*±~*\y. ^yJ'j 

.<_. JLtdi ^yLJb oLjUJJ pit; ji 5^j-i 1^ 

Lj^kiJl 4-J,.nll ixJ=J^ j JIaaJI pAjj^ pi*^ 'r^i 

^udij jjJJi jL^.! o^)Ii J c>3-Si ^'^ 

jlU'il <> AiJ-Jl J V-LU»J V^l r L3»-!fl J«3 (J 
^i u iii "^yJij <4>SJI ^ L 3 U| ol ^ ^-^J 

SjJjJ ^UUb ilJJj ^*LJlj lSjU^'j (iJO^'j 4^' 
.JL>J| lift j UUJI vj^J' ts 1 * 



„$4;>*lt6U*4ft 



liw-J Jl i_JUl . Latin- 1 3 t "ASCII ^L-7" 
<>^ " i,^— T" ^ijL-^ i_*y $_ ^^ jl5i 

SjjJl f jW . 1 .1 jJ^j Ol ^i^p. " ^T" JijU. 

kiil_illl j l»jL»'i mil kjj(j_>j| . j ,-*. ._.; *.- ip 
oj^j>JI uijJi uU^^lj .j^jll jJLJI j vjtfll 
"■y^py &LS pjJI fJUl ^UJ j Sj^l iiliidl 
lJjU^ i-c>**4 o-t ^ c^ 16 v ^ij^pJi J^, 
i*yj .^ 4JI* ^^ill ljj» J^j 7 i*-u " lJ £-,r 
ji-Si .*-«>-> 65000 <> jl5i i^jS^j ^i .JjUJl 
*-*>»*" j j-»lj5 ^Ul lip. 128 Jl £_ ^ 
oj^Jl <> jiAJl jo^Jl ft* f* j3 - ^T" ,JjL>- 
a— »» j-jjj ojiill jJUIl cjUJ j ojo>JI jj* oli 
fs**uw $li li» <>j ."j^Iujj" »JjUk« jjlc <>* oljrf 
^ ^i*— **■ .o^j—^t i»t— Jl oj_» J^Uv "jjJLu^j" 
JS_-ij tijLxJI "j^f^," ^ iljj^Ji iii^Ji Uujc 
.JjSLJI j :LiUj .Jj^ Jl o-LkU !...,■>,- t jl^> 
"->j-^>j" <J,La* i_*y oi *&* J^N Lwli c dJ jjj 

SjLu: "Jj-lu^" oi ^-» Up UjSjJ ujlj-IjJI i^il 
j-j-a*; ^-» jUjUI ft* Ujfejj .iUE y^j jUu o* 

Lijl_>^| l.p.y (>mt ^ \+*\y 3 Jjj^Jl cJL^oj 



|wjl ialwu l$JJ ^^j 4> >Tj jiUiJ fej IjiS li5U>l 

:<JUJI jj)Luil jwJl him j JjJL*.j t rendering 

£j5Lill i^yj iL^iuj iiUl ti^j cJiiJuJl pUai 

.oljuJl j s l>^/lj JUj^I v^U**j 

oLilJ oU^.^1 j^cj l_JLc j ^jiS JSLi, iil 

otft^'itl jJ^J Ll,j23 iULS Oi^ OjLvJl ^L>y 
l4ij>> oLia3 c!>li. Latin-I»JjL>«JI o-Ji J f '. : . 

jij-io u>_u>o u, L_iUi j »j^.yi j^ji *j lu 

JLii^l oJLtf j^ Jift, jjij i^siJi jj ^ijL>Ji 
.4^*JI -ioJuiyj I y.Luu 3*j IS088596 yli, Jj 
i^^Jl cij^xJl Jj ^ij^^Ji j^_i3 <juj| 8 jj, ^ 
J!>Li JjjJi Di_Vi, ^Ui JfLjJl jj jjLsy ojJ 

o-i—sii l_«jUIi .JjL-^ji 4_*y j jjuii ^jj^ji 

f— jli ULx *UJi ju> J£j^ ji^ ^ ISO 88596 

2-^J Ojj^JI JlfL&^ri ^^ ^ ^ja*; 'i-lfiH 

.Lu^JI .JjUjJI 

1988 f l_C J*,J| ijil U^j J5UJI «jj| J>J 



*$4>=tft&U<4Jt 



C,\ lfj&*i j>>Jl i*Slil! JjA^lII jJw <ji is*} ^b J ! 
^1p 4_jiy>Ul ^UUI) iL^Jl ^UDI |J*u <>^ 
£_. J.L«JI 4_^ ItfJn >LJ3 (ji "i| ( f> ~)l 4_>j 

t5 _j* j_iai L5_^- o-» 4-A^ '-•j 5 - u * JL| ^i-jjJ 1 

oLuSiJlj tj-JJlj tjwJJIj c^vaJJl jLjli-lj ci-iLiJl 
.ojuLu oUJ 

,JjJ JUkJI OijJl j v^ljjSfl oi» Ji* jSIjjjj 

^^Ljl^-" "jUiijj^ U»Lp" Ji» olSyiJl <> JJ * 

•" ^j" j ■ vy* 

,^jj,y 4_J**J i«j!>U! i^LwSlI LoJl jijj "jjf^." 

.ILLS " J^Sj^jj" 

J>,L»JJ ^uSl ^jIUJl jU«il <J*>J Oil- ii. 
•jl ISO 10646 **J ±>_±> jU*I *Jji <*«■ 'r-^jj 

Oii» ^ j ^ o^ ISO 10646 jU*il cio*3 ^ 
o-_>J ,> U^j. "jjSjjy jLwu ^-sy 'i^HN O^ 1 *" 11 



,1$a* JjUoU 3jjj-> kJjl>i» o»y J&i^ **i> 
^jjUk« Lj>y *Ijjl>i »_£, 4__;i ^JJj ji tj-ci 

4_u>*)l UL^xi) SJ_Lw oUJ cij^ ,_yi* "Jj^i>i" 
<«jL>o_Jll JiiilJI j^i <> bl ot* (W^* 5jL>, i W^ 1 

j, — ._, L-ikw jT JfL-ij j»j_5,> ol <-^*j 1 fy->}\ 
a] d-J j 1 1< «..r "jj-^y>!" <Jj(j-> rendering 

i_ijL>jJl jai-JuJ iU-»j j>»n« ^» L5j-i< U5 "j^SLu^" 
"jj^SLujj" £,Li dUilj ,i*JAJ jl ji^kiil <+&* u-*lj 

iiil j3-T <l*j ij\ L^ijL^j o-y (>-s. jSy ^ iJL>JI 
jLSL_ii j jj^UI jLu*^l ui-« i»b yi Ji* iaj*}\ 

jiLL; | ^iu (.^_ij l^_;i ^_j> "jj£wy <Lmj l# J5j 
j ^ 3 code elements. 5jij_i j^Li* Jl v>l3£ll 
j ojL^Uj S^JJI j UIjl>J— I cijj^»JI ji^i 5jL«JI 
j....^.'..! ! .Juj^: J>* ^_3Mj3-^I ilL> j *ili jLoJJ^I 

|jl_»itl SjAj— iJl j-aift <_«JjJtu "j^Slujj" j»yj ^j-o^il 
SJlJ» Jljuj .»J^J_-II ^j— .L-Sl tj -ftiJl j--»i*Jl ^^-l* 

^jljj .Sjiul j-oic JiJ 16 o^i^l: [jp S^kiJl 
^jjuj code point oju-Z *-)& fa^ oi» ,>» J5 

l JjL) .j lJ SL-T Jijl— >**> *IJ-^I U +v ' < *i<" ? 

^^ «ij3.i «ja> l^j .<<**% i^j*"j ii^i'W 



*$4>*tt&l>*4ft 



Jl "jj_£Lujj" <_jjL>j J-ty*2> tyJj ^jjJl uili-»!5U 
iULla oj-^i u' jjIjJI 6* *i' Ujj -"^jb- <-3jbx« 
*->ljJ L«Ai* 4^li lJjL_>sJ| jiiij <>o Jjt5 JjIIsj 

4JL,j jLfJciU Ul »_jij <Jli ojl^ImJI Bjiu-JI j J^U* 

Lj-*Jj*J pJu 4-Lju t-Jjj-^- »Ijl>«j — *L »j£j jl i lk> 

<ji " <>»" *$>*i *ji j5*-tf lSJJI cJjJI J -oi JJJJ Jl 

4_*u (j! j L_»ul^ Jji-iJ <j-^*i 4-H3^ <-*J lib/ 

Jl iiLaJ J, j >»jj *-Hj*M t-ijL*-Jl j^jJ iJT ja 

Jl JUA CjL-Jl Jl ,>j_«Jl <> oUSJI JJU ^ljJ3 

4 ..nil 4**lj3i"il "lib-" aM o\ Cm •lit>'Jl U -iilo 
Lyk>Jl a»*> }&*j u' 1 < *«^ » .; 5^i« " <>Sjil5U" »U=uJ 

j_Jal{ ^ Jj-JUl li» 6' O** j t.Ua^l J OJl VTi -JI 

95 jjJuJyy 3 ...nil < j.Mjia^ "UL*-" SjT ^_U 
t/ J# ojjU tJLi-ai ivU5 £>£« <l£iil oi» (ijUiJj 

J tJL*«eJl iJaii £l ^{ (L$-*j J^bu)lji?jk>Jl o^£ 

tl — jlcI ,*— oj Jl tSJJj— » «ii— 13 <jl ^-» i_>jJL-."}|l I1j» 
5jA*£JI Luj-j^J .j!>Ul cJJl v*-"* f^' tfJ* ^jiLoJ 
c=jL>i4j^j t-*Ij* uj-^J i-iLeJ "Lib-" UJJ ijJiUl 
L^JuiaJul Oj_SIJJJ ~— ~u <uUu (JaJj Jiuiu f>j*J lib/ 



ItAJl t Jaj SjIjJ Jl Jjjj Lm 



6-SI JKL.l.^Je ^ o>Ui Jjj L» J-J, 



|jj» £_. Ji j^llj ISO 10646 cm *-bJI JijLxJI 
( JLc JjfLujj <> JyjjjJl 9-^JaJl (jji>j-> Jjjj>JI jLwJl 
oluJI oUJJ i-a-oivj 600 Lfu jl»ji> iJ^> 4600 
1000 c>— . jliS 5JUJ . CJK i^jiJlj i^LLJlj 
-t 5j>.| oUJJ jwa> tij>- 
^w^aJI ^Juxi "I3b^ " 
jL_jaj (^__« J-jc>u 4_>*»jrf i_*J «Jjl ^j-o Lib- 

J^O jyJI ^^^1 oU^I jj cij^l f-j ^ J4US 

c <J!>b. o-» J—*** t£ ill JjA-ill f Lfe^ oUj|-* o« 
"Lib-" iib ojlSil p*l^jJl Cm J***ll 6^i '^J >* 
4_yl£ll «^j— mJI (*-. J.baJl Jl o-U Jljj "i 
"lib-" yli JLJLj .t5^>i Ojb^ ob-y .Ijii^lwb 
j_,j^jj Classes vJLLo'ill ,j_» i—c^*^. j^yj *yj 
Jl j 0-* <d — 'W*" t-ijj-jJl »=iljij — i (j-» J-iJjJl 

r>Ll>J («^-ll "Lib-" r^-<l^ »^-aJ il— IJjj ."jjljjjj" 
J—»^>0u "jj_SaJjj" Jj— «jj jj-*J (jayoj ** J^UuJJ 
olf-J Lj_i>JLiu »_5 <>j i"jy%Myj" Jl olJLuJl oi* 
5jAj— i Jl t5j— >l Sj— * r^l-^l <J-i>>5 *J tLLcJl 
.JjSll .Jjl^JI 

I — »J» (jl a'l.nll O'^J .kJjt^Jl c^ljij-i cj^^u 

(j_e SjU* j_aj t Java.io.Byte to charconverter 
ljLAL\ t_ijj_>Jl J-»jj>%^ .j_«3 l jLi\ jJU-jSU 5j*13 
•J — LJIj ."jj—S^ji" Jl ? — srt-jb. o>ljij_-ij 
Sj*I s j_»j Java. io. char to Byte converter 



*$4>*lt&Ui4ft 



.4^Ijl>oLiI oLf^ljj lib- *w»Ijj jj^tuJ 6>*-*i c«^' 

j i,j_b£j| J5L1* J-J»J 4-ijJL-w 5ji±-A 6-* I) 1 ** 

".lJjj_»JI Jl5L_ii JjLAy CSR cJj^Jl JlS-Jl 
j»_5 (jj-^ 1 ) •Air^' Jl&M J* ; ^-' : vCSR jijiij CS 

r^UJl iJJUl ^JLtj Jwu&Jl Sjjj£ iiI£xA j 1*Jm*&j 

SjUl-L CSP p jJu 3 PfRJUuJli»^iJI J j- a u < 
Uj—o ^jj^ I Jl£ii jL> 5jU[5 PIRo- ^ULJI 

Vj-k ^-Ju3 1$ wj»r Jj_ bJl oj* u^ (^^Wj 
jUl ^1 Jlj-Jl 61 "*! -Li^J J-l-^JI v^l 
JjJbJI £^> WjSi o-* , J Lj :>* ^ *- i; £>^ 
Sj^-^l 5j_51J ir J* l^uS Uy* ^ L^* Uij3 ,yJl 
l^k> gj-ijil lift 6i^» ^ JJj .*IjSi iej- 6» JJ^J 
*_* 3^_*.Sl jU— I U *U&>\ Lfc}3 J-»l>w lcll-» j 

^J* <_}># c^U^u ^ 1*1** j -^ ,/Jl ills 
oLkc ^o- 3 S? ^ ^ J"*" °« ' i * ,! " >5 S -**' 

" o^-j .i^uUl ljuJt\ i*>pJ f jM cJ^II J±& 
jLi-i J&\) liL> U jjj-wj Ji^aJ £y »liJl 5j& 



j Ijjjtf J-^ii oj^ul- m-jj^JI UUIj "lib-" ^Uji 
6j " D— 9 " ^Syj jjLcui J3I! *iju* .^>jjii\ Jjii-Jl 

6-. 4_fiy^» 6-* ^— -»9 .H^'j 4*!yJl ue^ 1 £* 

"liU" ^ J^bolJ t5>i ol5p Uy^ ^1 J^UJI 
.ojmII oUilb 
l^J! o-« ^j-i czxJibi ^Ul ^U /jbi ^ 
ol_u23 |»Ijl>0 — ^Ij t^a-^jj (^Jj; Jj-*>JL> ou.U 

4_jiUJ 4_>LlSJlj p — j « nil I i_x^j io LxU lJI flift J*-jj 

oljjSJI J! oUI iJUJI u*>-^l £• ^^^ oU?;;,i " 
.^-ji^JI JLSui^l >i3 £• J-bulJ ioj^Ul *a*^I 

r^ljjJl j~!^ 4_^>lj 0* '*>?■ i * 12l!, fli * (JJ^-J 

d1j> (.jJDj JIKUU jips l*j* 3 t Java 2 DAPI 

5JLL i-^UJI AWT i_.jp. ojIjJ" hyl> cuLZiil 
iJLLa'\ <-*j*>-. 6-» p<-» ^j-^- ^ ,y-llj "Lib-" 
■_« J^LjCJI 6Li 3JL>JI o!j> jj .ii—iL-Sl "liL>" 
j^L-u ^ u^*- ^w^l 3_iill5 SjlJUII ciUUI 
.4-ii r l£JJl 

jy^j oL^ j ^^> ^sji cs>^i Jy^Ji 6-J 

4 a , r. 1 1 j " ftjjj— ouj" ISj-J 6* •JEF V^ 23 ti^^ 1 
-oljjj c£h V^' "J* J-**iJ "liL>" kL J^lSJb 
oUUI J i»ji>0L*ll .bjk>Jl 6- Wi w*»>w t>i " UL ^" 

ji ,ju^»i «ii f iaw — •** i^-UJi ujj ("Ji-^y 

603k!! J-** i-jJSill 8J_» J^— -i-3 .iiiUl g»\ji 



*$*>*#6k4ft 



Jl ^UJI a^Jl ^ ^i ^y, 5ji ^ 6 | 

fJ, .j^LJl Jl ijSU ^jjU j3 coLjUL iUiAll 

y^-»|# U- 1 *^ >u» lj (4 — , jti}} jjslyj oU^lj 
i_AUl jL^Jj'i >JJLy .Sjl^j* ^IjJj j iUi^ L>J 

f- 5 kiJ -**j3j j,j_i5 pUi»L cut> jj (AACR) 

.^yU-^/lj i^Jjill ^OilJb eji**lwl 

jwUll Jj Lj-bJl e^ywi JUuO-l oLcUj 
**»L>*j*W ^:>L>~a)l 5*lji pB ^1 Ai\ h?y Jj 
j^sJw j^ y-j t p>ui <> ^i nJli t <rsli <k-l^ 

Ujj Irf—^jE Jj t( yAJj| J^l ^ ^ jjjl^ijl 

tsjj — >^ jL«jIj iJ]j-> (ilJt>JL-vL 5j_a-^.j SjyjL-i 

tijUl u ,„ r .-. i i ^ju ji jjtiyji ^jub j^ ^^j 
o_jk; ^au ^li^ij^ ^y j^> oj^ ts£J* 

^L_^ll ^I_uwj»J i-^JjjJl 4 JljjuiJl i^jU, 

jl^Lu o-^j 5^ Jl ^j15 t (1FLA)ojj.lj£IIj 
V^H V-JU ^i 4JL*L/* t (ISBD) a>^ Jjj 

oL-^jU L JL iUi a_« f_} ,(ISBD-M) 

^-U dJJ ^o i_^jii ^ c^.j t (ISBD-S) 

^L^oJlji^l^Jlj (ISBD-NBM) oU^u 
(ISBD-Music) ijij—yi ^LiiJij (ISBD-CM) 



,jJU iS^iJl Jj^ ll» Jl ^jS\ .4J-MC v 

f*j*— Lu JIT oUbJl oLJjU ^y r lk> si& 

.[sbf ilu j juiiUl \ts» 
"j-^ jj-1* ijji^ oUu— oO ii>jjL_j> lib. jj 
Jjfrl ^ c«j£i- l^-ili "Lib-" OU j Sjl^I 
iM*- liJJl J^l yLwJl i^l H 1 ^ ^W 
jl^l JJ f^UuB JjijJl v^l UJUJ^I *ik-l^ 
J I (>-» J^«j ^,1 "liL>" rnljjJ 65uv ti*,fc*. tiUILJl 

j U»j-x>j 4_j jw»L-J <^i ci-Stj Lv. jj^LJI lijj ^i 
J -ii-4 "Sj .^Ulwj'ifl *lSiJl ^L4uj oLjAUl JL>, 
ci,L_«|«JJ Sjxj^ «U5LAj J*^, "liL>" |,li>OL,l ^i 
oLU Sj-aj J^LjOU Sjk-a* Lj-uJ jl>J ^pjJl <jj_yJl 
"Lib-Vl^ LIU jj .U>Ijj ^^Jl ,JUl ^LV 
5j_c ^j 0-* giUJl J-c»Jl 6.13 I^jJL LplijjJwj 
i_uyJl si-L-wjII J_s.|j UlSiu kiULj —I ; : .t-- 

"LiL>" ^j-^^u c^lj^^x; L^_}i jjuu ^1 ji^i 

•*$-*$ i/ 6 *^ "(^ " 6' Ui* tLjiji>aJ 04M ^l 

.iikdl j jjk, 200 

NORMES ET FORMATScj^I^I j ^yUtl 

5»jSft i_^ii«j JjLoii JiiL^ij o,u-»yi ^jjuo 

j-« iUiJj . jlj-i^JLjJl oL-^yi jl^, j i^L-Vl 

iJ — u tjjui ^^,001 5jL^>yi iL>-yi — M :r -'I 



^Wt6U4*t 



-3^_«j} 1-»I^>j Jl^-iSi ~oji-»j *-, xl »g l>bj 

^i*.^ t J^J»JI «J-» >^« j 4-^^" MARC 

S^ii^^ikuJl JjLJI Jl£-ii o_. j^ U1U, j«el 
JJL*JI jjuJI vjl-u dJJJ 3 coL+Sil «> jjif lsJ 
MARC-BNB, .£>yX\ IJu» J 5jJlyll £-*b*U 
U— (IFLA) ojU^I jl_Sj (lntermarc Marcal) 
U ^ J _* J J J yZ-J, \ t Vt.n, cUnimarc 1977 

<_ul3 i^>U cmj .oL&JLl L-U! Unimarco-jlij 
J»lwf SjJUJ IfijjL ca^j. jj Sjjjj; ts>l "^> ul* 

Uty t .*->>. JS^i SjjJJ J-^3 "* Jliify i^U 
tLfJuu «j iw^li. SjljjuJI JLSLi^l JjcjJ <j' J} 1 - 9 * 3 

4_il*P (i^->Sl JJ L»Ijl>J (>J JUU^Il £*-*£ ilx * >J . 

j^ ^ju Jj^uJi 2-yw oj-^j <u*— i* J^i 

l j ; tc jjl, oU!5U Ik-I^) .o-pIj 4A.jk» **k« 

JjbJl ol^j oIjjj cJi^Jl t5>^ **S" J! S5JJ3 

IFLAolJK JJu-->JI I3*_y ,(^-*jtt Jj_*>Jlj 

t JjUjJJ ij-ui^i J\££i\ ^J^^ i^-JjJij 

tlj£»j c(CCF) J-iyU J5LMI OiSjSJL ^ W» 
j_,x> j—i ^j^ku (*u J>V* £b) **£* <±uli 
c( UNBIS)Jjlill JisJl IJ* <> U^Uwl L^ u*L> 



i5j-*i ^U* .i)L*j c(ISBD-A) i^jiJl v^b 

lfi\ 4k-.ljJ SsjyJLlI caLillL 4-^.13. ^-jjJl J-O 

ji I jJ 3 iyill ol £*Jb ji t>L_iu(MRP) 

.(CP) .IJI^J-uaII obl+ii-^L 

JJL; j_j,h- ^— u 3 .l^-jifi Jij_«Jl j J-ji3 -LuaxUJ 
(CBU).4_JU l-jsl^c^iku 3 — j5I_^" *\y?\i ja»1*1I 

UAP- ^.LJjJ j-^k; J! Jj-^Ji ^JJ^ ii<— 
Jy^jJI (Universal Availability of Publication) 

^Lj; J_** j_j> j»LJ "<-jjl>4 i-JL^ky 
(international Council of Scientific Unions) 

,3_4« lJly.jjln.iH o^U>— ill <> <ju** rJLw J-i>>J 

C^i^j L^-iLft jJtU *L^-J J^j ; JjUiJl v^LiSy 

i_LL5 U-J*^ IJ — »j c(j_« Uji j^il) ul^j 
^1 k^jiJl ^ILailj Ji3>Jl £\j* ^ o* JL**i-^J 

4_.;>hyi v^uiy^jW 1 o- >^i iP^j J*^-^ ^ 

SJl^Ij iU-ljL. C4JjjJ j iUU4 loljS <> j-«» Ji»> 

(..~J| tj»s^* JU*I <>w <>« 



^>*tt&U*4it 



ICSU- j,LbJJ ^JJL tiyi iL-) i j a. ; i ^ i^&j 
o'\ I tSS u i_Ljij UjLlcb t (^UL. AS/Unisist 

t^ (3^ yi ,j-±k fri J-Sj i^UJl L*JLUI ol 

^L l^.uji cjI^jjj Ll-jl o'ujji y> US UU; 

y>4» yi yjJ i 4-^JUll lijjyi j i-aU. SjJU LJ 

^j pi. liS»j (jJI i«,U>Jllj 4 i»jyi v^UUllj 

J-I3 g-Jatt ^1 i^l SjliJlj i^l^ll JJL^) 



J'j — ^*JI C-UJI o,lj olj-Sjll j-Sjjj 
J_S JS-~ Jj^i 5d£ ,> £JJL ojSl, V USJ| ^ 

<_>JU, AjS'UJL; tr ^Ju i t 4_.b Sjl^-j L>JL, Jl^Ij 

^i-^wj jL^yi ,ijui *uyi <_fl ^ v usji 

uiuw O-^j <i.i*J| ^ .iUj^ o^ J3 ySJ iBJ^aill 



J— *>j (j^S) ijj. ^yic U^*c iU>v-aIl LS>i>j 

JjJl J-JLlI L>«JLlj plij^ll Cy, ity^, Js.\+L, JS 
.iSUill j iSjLl, Sj^j JSJ 

^ — u oU^U ^ ilj>„ .. -J | 6jI>J Cj\ CjSm) 
0*>j-*j U>JI j»l S-A-iJu* iJU^_^J| 8J_» J_» i_9^«jJU 

u-, X^y> j±*j, cjJLS ^(j i \ f jlc <1jL- <!■;■■>-„■■•> 
l^-j <JLull ^^U>^JI ^U Jijuill -jU ^U%JI 

.(.*Jj Sjl>Jlj». iwjJs ji i«J»-jj) 

ciJu* — all m_.Iju j t_Jlc obliVl eJA .j^j 

SjLji, CjjSj UvJ^ y-jl^Jlj cutilll ^ Ji* ^feG Ifj 

.oJUilj oSyi o.UU*J i^JJU ^^iJl ^ 

oL>^ull (jj_jj U>Jlu ^j — -sJJ^Jl ia-jljJl <»-jll»J (JjSj 

c^UU, t index ^iUill) ti^^l l&Sy}\ oUj^JIj 
SJIjJI olj-Sjll c>S*) .(...£lj t ^J J^ J^^>JI 



1^1 »1 



w- 



0-» £>-» J-S y< <it_p.j t 



♦ J.UUI 



.jjiUJJ U>uulk,j Ut^-Ul 4.5L. jLo-l o* pS^S 
4 L* i->j^L 4_2La« iU>«a <ji tMi* <Jj*is 

i uiJjil J_i>j cO'^-Jl J** JU iSy>S o'\ v^! 



^Wl6lM4it 



.ttlSJl ^LLJI ^ Jj-*>JJ l#J* £U»?I U ^J 
^1 JjJbJI J_S Ld*c oU>Wl iLJ3 o^j 

4Ju« bj-3 oj-^i -*5j ' ^y J tL * U *^J>— J 1 
t_i_Jjll ji lij^" t^"^- 1 ) 5L -i* J 1 (ii jL< ex**--) 
Ij* jj .J>4^« ji J^»- ja* O^i -»5 I** (i^ 1 ** 01 
5_jLiSj v^LPw 'i-^uJ-l jh 1 * 11 JJ-"^ 0J -^J J*^' 
,>_• j_>lj J-S 6-» <-us>Jl glj-Al £-*** jLjl>'j 
5^_»ll <-..l,.c o! J-* '5_,j_^Jil iJ^iJI «JU-»Sl 

.jfrlfy iLaill ILujiUJl wjJ'^'J ^3^ £^J iifJ^I 

iC,\y*l\ *Ae o£i JJJI JjW J' ^Ur-i' ^^ 

jjua! o;u ojjjJ jjj^ tfy* ji ' iL-Lo* Vjuj 
jjJI tjlj^jJ-u-Jl ji i Adresse ^jUI ol^ 1 

i_jjm <_p.u)i ,> ^y ^i <->* ^k^ <>-^ 



^IJI olUJUlj <■!-. J -ill oljjJill ^ ^1 «j-*i 

o^U-ljll cJl'^.j colj45}ll JL*i J*} cl*i*-w3 

tilwlji, ^ J5LU l^jj "HI tlf-5^ £>* L,jU iJ_^ 

J t icj_-.jjj 5 5.uiii tij ^H\ j_A*) ui»jj l»jU 

toUjjjji t( y53 jjjSJu i-»l->Jl fasucilsoMi-il 
m—S-MJ <>_-; >*«SJI J! Djj-^-^ <>^ ^^ (-t" 

i.U>. -II JjUl! L.jJj; t ^ IjUil l i5ji-il - 

...~JI fljl>-l »*ljf J I Jriil** J' 

4JU^ uGJI jO*-J» L_.jJ* ^L-jjjJI (i^j— Jl - 

(ill jjOoail UJ-*. OjjJ ji 

^yiai ijLjyJi 5i>yi <> uilv^j-i ^i iiu^Ji 

cjIJ y*^-Jl 0^ 01 t/At SjUj .(Le »j^ Jj- 
ti^LJll 6- J>l il«^« 0>av« t^ 1 ^ 1 ^^ 



*$4y*ft&M# 



<> jJj5 JJlC yjj ISyJu <Lm L^>liJl alt Jjtfj _& 

<U_tJjLj .^^--jij * — aJJ-* *jL1»j riJuil jJU*iJ ooL^vw'ill 
j L^ jUu- jil p— I ^j-kuu i^j— !A5JI ^jLj— jJJ 

<J5LS>I IJJ> JI eiUj »3 .^uill jwl J*wl; ^1*^1 
<3j-** >-• M^J 'iij->' J! <iyj <> >^l <fo^ 

(j'^J f— '• J^-* 3 >* *J Jj**il (jLs La ,>j 

oLji>J J.UJI *UjIJ ia5U)4iJl OL-..IAJI ^k3 
Lt^L j_,ju»j Lj JLc jlcL« <J^I tjjjS .UsaL. iiujJl 
£>U^U jo-u- jill jl^>Jl ^ Ji, tJUiw^l 
^LJajJl 6Ja ^>yj i^Uyi J J15JI ^ji^Jl ^ 
jj-e r ^LJ>U io—JU ol—Juj ij^jyil JJb* j 
;<tj — i% tolj-_£JI ji (Bobines) cljlj^jJl 
;(JiJi l*3j*i— j ^1 SjIIj t ( cassetes) cjlha ,lij 
3-*jJI j! ji*JIL (^j^Ji ^i ju>^>Jlj c^ilL Jjklij 
'u— ij^lj tOj—cJlj tjj-^aJl i—tCjij ( pouce) 
fJill v_x>L« ^1 oj3£li jjuyij Co ^j| o.l«j 
6>i cjIj^Lm ^1* ^tk*:>m ^ji>j j ;( Script) 
.iko^J! uij>Jlj fJL&Jl £ Uil JSli. Ji, Sjuju 
*$j24jl JwljSJI ^jw5^jJ ^jlil js^ji 
Ijj->- liJu3 i^LAll J—ljill 4-tgji JSLiJ 
.(668)^ i^^Ji U^ljll) jj^l i^JjJi U^.lj*U 



*0" u-« p l 



J*6j£3 



»-i ^i, |J 0! ^LLxJi p,ij 1 ^;i£.j t ^y 1 ji yj| 
<iJUl Collationj-^jUl J_»> »_J .4Jl£*j j-iUil 
JJU t LiyjJJ <_.jlll .i.LJj5JJ i_i_-»j ^jJLc J*iij 
f^>j t(^!>U_*. t^ljJL*^ < t |>*i) V L£JI .LJi 

jj— oJlj »j !^lj ccjl>uLflJl jj^j tjiajJuJL iiyjJI 

U>- " "- i - . ' ^ j ' »J-A*j £-*!>Hj "^J->J o! JjljLJjJlj 

(j— t (>jU- Ji* jJ -^1 J oliLl^ Jli» Jaj L^cjJj 
S-Jluw <JUL. <>^ jjl^j HJjJI oil* o! o^U-Jl 
U 4^3 ^Aj ,iUl tf,lt»5UI Ji* p3 (ISBD-M) 

sjjiyi oLa>hi cuiiJj tLpUJ ji iijiyi uu j^i, 

jISBN Ji, ix-u5^J| Jji>Ji ^ dlJj JJ Uj .^'..n 
.ISSN 
Oj^JI JLjmwJI Jil^U JI^^JjujJI ^i^yi 
tijj*-Jl j_. L*jJ jSLJjJl 6Jlj» (_i«tfj iJjju 
L(t_ ij 4_LujJL» 4_iix u liiLjLu ftjjii oijij kispy 

jiLjjJL ji L>jjj^j LoUJl j^LuJL ji t((_5ji>ij|) 
C 1 *-*^!) OoL^* ^I» 5jj^ JI iiUj c Lo iii^il 

«> UU>I dJiS ^j*^l ^b U^ 5UU jyal) iju^JU 

ji (Sjj-9) Uj>4 UjSjJI ui-aj 4_Hj>i <>« Sji^Jl 

Oj*^ <> Lx.5 ^bj t ^>|j ^y i>jj ^1 J>0 j| 
•i t(> j«. rt 5Jl ^_» J_» !iUL) ci_j5^»Jl5jL J .jJl J _^* 

,_j* »l 4 JJ-lj »A*-a5 tj-3jj i>j3 ^1 jj^oJl icj^>^ 

|j-e U vJUJl j oL_-J f^ oUjll oi U5 
Lj-wJI o**-Jl ^LJjJI ^ 6 | ^p. J>A u Lu-ilU 



*$4y*lt&b*4tt 



1 1 A^y y» 



:JbJI 



.4lj^.intl Xijbjt — 
JJJI- 



^_j_i>mJI 



U**— Dl J-Lij oLJUl JjJU-j JJjJIj 3-.j5jll *W- -311 Jj± 0-^k .*!«— sJI Jj-t 

.(lij*. 99999 J! i*J> J-« ^5U^-i J*- uu^Di J^i ^1^5 juu 6!) 



.1 .4 (l_jUi j <wi 
. f AioL^ ^ uij^Ji ,*-i^ . espace (Ji^> ^ 



.2.4 f-aJi J 



< jj* ii* (J_j»-Ji £^>* .(«-"■*■) £ 



j jih li» (JjJ»JI £-=>» -(^Li - ) £ 



.Ji» JS j yljll cJjL** JJ* Ii* <ji*i .j-*}* 1 J^» "2" 



, ^yJl Ji»JJ jo*** ik-i-il ,J,l>Jl jj* Ii* 6*i • (j? *> JI J*^ 1 J- 1 ^ J y* " 2 " 



S. ./.I I; JjSl *!_JUI JJU* ojJ* ij_u JJJI *J*r— 311 6-^ £»^l .^bUJ u-Utfl dI>UI 



l, jjp »J» tijU-JI ^Ij- .(J») £ 



.<ls>**- 9999 Jl 



.jjjl J -ViJi Ji^^ g^y Jjfe 5 



ja>J J/il 0^ 6*»as 



.oiiji &i*-»>. ^^j ' W JJJ>J ^'J ^' 



P* 1 



j jj* ii* ti>*Ji ,w^ . (J 1 ^) c 



cij^ji ^jj 



4JI0 



11 



16JI12 



19 Jl 17 



21 

22 



^>*lt6kiW 



( Length of datafield)) oULuJI Ji> Jjt 

e,ULuJI J2* &IS 'J! <W-^I J-l3 >j o-J 6^ 

*Judl «J^>w Jjt 
(Starting character position) 

u-l — H\ <jl>-l*li if— Jb ^ljlji J_L> o-» Jj^l 

.oULuJI 
( Segment identifier)) tj^JI jjlkj 
(<3 -I j 9-0^ 8jL«l>.| mJL) a».|j o^>w» 

( Occurrence identifier)) jjj^ I jo>v» 

(t5 — I J 9—0 £>_« 6jt_jli.| «_ii) Oa-lj (_9^>w» 

^>uJI Je UJ^ JJjJI j j^yi Ji^ll 6 ^ 

:JtJI 



JJJI 

>u)\ ^ - 

TAG^ll 

j x*,^ oUlji jja* i .jjji j^jj ^mi 

.Ujjl>^ Up* 5tf Jjl-o 2.3 ^JUI 



>ll 


Ji^J! J> 


*jJI t_9^»<j *~c>j* 


*j»Jl jjl>v« 


J Jjl jJI JJl^ 


Dl3>*J) 


(JjLk* 5 


iJjUko 5 


Jl>.|j Jj*! 


AjwIj i_3j^>o 



*N>*ft&U l 4H 



^j jj* jj_^ o-> ^yi J-*»Jl Oj-^ 

ic-tji J-i> jju>i*j Ul jr^Jw cjULu HJLJ L u 1*jjj-« 
6-« ^j— CjiJl J**JI JJ^ Oj£u .J**- J-»li jl ^-1 

Lc_jj1« (@ (Jj^JLj L_L» l$Jl jLiJl 646»3j jjjl 
(646^1 <i*\y j 14/l.J^JI)Ji»JI J-»li 

^i* LJiu* jLj»-iyi ^yJi Ja^ji jj ^ljLjJi j*> 



oULuJI Jj2> 

ol^> - 
l<_i. J— S o^ji-SI jl J->lj ^ji J-*> - 

.Jl> J^»L9 - 

( Indicators) oly$ I 

j_» L»5 »IjJk» — .!>U <jlj^>u (6^>>^) u^W 

<UfijiJI JjL>JI 





^^iJl J3->JI j-x>^ 


LfV J*» 





: JUJI jj>oJI ^1* Ukl« <jjSLj O***^ 1 6^^' JJ i^ULuJl JL> LI 



*>\j*y 


Ji>Jl JJl>k 


^yjl Ji*JI 


J^JIJJ^ 


^jillJfcJl 


Ji^J^li 




J/il ^>JI 


J/Jl 


<yWi ^>ii 


^UJI 




otj^ 


<jlv^ 


^ 


<jl3jJ>u 


**- 


jL>lj ljj>J 



^ jU3^i JjL^Ji l^jiusi <Ji>i ^ o! 

p^ ,ijj| (ijUl lu-yj jJI J**-iJI iiliSj ^liil 

iu^ilJ ILjjijll £-»j tt^b J>> jLiji-'il Jj>I 6* 
..Jill Jf^j 



JI^JIJ^l* 
ji3_^( U^l^. J 13/1 J^JI) Ji>JI J-»li 
^jJLjj t JU^wfll o-t jd->^l "Jj-^l _j» (646 (Jj 
.iL^uJl j j^Sl ^ULJI J2^J JLJI J^li 



djj^mi .alHj iVi'ilU r<^A<JU ^ILttJI 



(O^i^i^Ij^/j^jJI 



j i-^i-Jl cljjSlI jl^»J? ^^JbuJl j ,,ki,H Bj-JLl 

jij^jJl 5jjj_o 4 » •;->. . •; |j_4i l$_i, Sjlii^l J*>j Lu 
^LUJI juUI >J iUl^Jl oljjiuJI S^Uj t^UJl 

•Ule Ji-ft: oJLS ^1 ^L^^kJl J5 jb?Jt ojj 
Jl—^. j jijjL>viJl_;j oilJl ._U JljUi ti-ju— *I>»JI 
»i.l — >^l oL>L> ^.^ ^JLwSij i^L-jldl 



j J^l l^Uii— lj Uj^JI J^>Jl iJlfLSI ^ 
^ — Le (j-JbJl jpsJl OjjLm«j cijjj <L>JI Sj^-^l 

Olifjiwj j^^UJl JJL>aJ! - 



J»W^ - ^UJl ^Jkdl iU-f(.) 



^Wt&b4tf 



.JjIjSJIj JlwG-^l £, ojjL^JI 
. 4^j2)I ijakJI obJkAll - 1 

..U2ij iJic i^L/jO iu>*JI fji*Jl - 
tjttJlj y^\ - 

t 4JttJI Jj-el — 
tic^ljJJK^I (JLft - 

c^yij vi.UJl (dc- 
.Ol^pJl ,J* - 

.l+iw <> j^iJ J*15 jj^ J I Ujjjj 
(_» 387 o) ^jjl^ cji^Jl ^yli* - 
(-> 816 o) ^L^l JL^ olir^aJl - 
i5j_J&Jl ^.j— ^,11 iLJLJl ^H ^LKJI - 

(^ 1094 ^) 
j_i^l ^1 ju#* ^UU fJ J*JI £.L> - 

.(_» 1173 o) j^ 
^ ,a-*>J oy>M cyl^lL*! *JUtf - 
.(^ 12 o ^) (i^Uill ^UJI 



j i_*_Jj«Ul Jtftl-JUj C4_*1JI MiLmj, iZj±\-£ IJU 

(^(—.■■v^ll o^u>-l — Jl o-< JH!-^ 1 Jljl— -J lj^L«ll 
iJj jl-Si 4_wJtC Jak> OjjL ^ acLo-» U^iljj £>l 

j^l p U IJJj iobijJlj ob-b>Jl g 1*J-m!>U 
Ct* ojilJl jjfcUilj <.<+> <> UiJ-s^^'j Oi* 9 *^ 1 c*W 
Jl— >* j a^jI— -II &—* jljjaJI o^-* 'tSj->' <-fr^ 

JxUl cj— » j JLii-i^l Jl t y«— * 4-^U^*» 

p-^u 3» f^LJl ^ j ^bKlk-=il ,> Ijj# Ali-U 
jjl^ jjl^I y*^ yi J>! **U iAut jjj tt >03« j^i 

^-S; 4__>yll IJ-»J t<- jlml lj *-^>*Jl f*^* 



,$4>*&&ll4ft 



ijjlaj £-9jJ 4 ,11 ( 1 . A ( _ s JL>-j i*<Jj-o 3_J*J ilJj t-j^-Lsj 

. (1) "jUiJl la* J US o^liu«* 

0—t £ — * * £ fi lO—A (j' ^! t»J-p-^jj pJL Lv - a ll «__ pj 
L$_}3 CuaL uijl— ill |> J*OaJI J ixaJLL.cu JL*i 

^L-ii-J j»a_ji ,ji *i[ ( ' iwjc oUxuj £«l>uj a*U* 

X+>yi ^jJxw j_-J jL>jI <jj j «iJL> ,yJl 'U-'L.'^I 

Jd — ^3 VJJ&, *Jjj (jUI a^->Jl J_S *-. jJLt-all 

(3) vo-ll 

OU% 4JL>iyi ^Ik^ll CL.U-U JJUC 5jJ»Lfe ^^Jl 
Jlj— II f> >v>Jl 0*JjJ» i .i I n u^tj (3j->l 4_j-a5 JJ 

ji ti_.UJI iiUUljUsJ j oUjju* L^j tojUJJ 

^JaJ 4_IL>J| 0J_» J_j c yo-^aiO* jj_C JjL-S «J*JW 

jxiyil jJLfcuoJl jUi>l *ji»5 j jsx>Ji tiji-i *Jl5-ij 
^j-U t>oj-«J Lm ij^jil *^*il Jj-la* <>j> 4JL>.j^ 

^jJ-ll JJjUilj t^ulill 4j|jJI JLU JJL>J J,i ^Lo^jJl 

J^Jj J U *I J LL-I UiL-i L.S tS JJL ^Ji «> 

i_«JWl ol >lh n ll i^jJUu j i ■a.^.VHI oL>Ull 

aAL_*llj ^L>^JI 4_jj^| Ly c4_jiiJlj IjjLwJIj 
U*i*Jl JjJbJl JS ^ 4j^,lk^ JUi <> ^yill 



J* i_j^-*iJlj ta_jjiJl ^-sLJl (3_j-ilJl a— i-ojJI j-oj 

sj» L«j ;4jjljLi Otjjt JUO>Jj t 4-guL ci - V j 4jLL^|u 
.4jL)0>J| tiibJJswall <> JljOaU jil^t 

jw L-i Jl LJUJI ea_» j ^LcjoJl ^^k 
i lS 4— h r* • ""< ,_yj-" *-^\jg.y\SA\ *Si\ j 4_ujiJ 
JJL>J J| a~ Uji ^Wj ^jl^I JjSl oU_jUl 
.oL>UJI «-» 
ju-wjjJI J_*>^ o' J! Lj* SjLi^l a_jill (j-»j 
ji oljjiit_j <_!. j— Uj I— * *lj — ^ j»_!a«JI cS^-AUl 

<> J5U jo* Oij>^ ,^e ilib> 5jjJ «iLU; (_jL»-.l_pJl 
^SJI ol_J5Jl o^T ^iLiSi-lj o«j-»1IIj ...._-s5Jl 
i_jjLj>o <u»15 tSl (jl j— , ** > <** J j>JL u L« c 1 ^ i », A"." 
1^-jjJp ^ ^-i^^'j i-ij*JUl Lp^Unj— *lj cL^»Ij-» 

'l^ J *J | i t -> -tjfc pJ-'i L* i*j ' J^l jL^O^l <>. 

i^J^JI obKlkall -II 
l^_ai^ ^1 o-5llSL-A)ll r _*j c«-- u— ui 

iaii^ ^* Oj^l 1^* *i'^ £♦ *iO«il <**WI oLuv^ll 

'1-rM^ j' L*-^ iJyjL>Jl o L'sIk^ ll ^_. J^Uill 

plf>lj.l»L». <> iUj s_x>Ls L.J 4 0lf>jlJl CjJO*5j 

ti,-* ,y-s; ( _ ? _4lc j»L^ j*j*ili (.jlcj i^UiJi^ 

j*Jal3j| |jj» jjj ^LSTj nJjLx*-^* Lj ctiOAi-wj 



,$4:>*#&U»4ft 






.^1 ,JUI .Ls.J 
jxjO f L.l jyki (JJJI J^i <ji j£« J^i "* 

j|_-ij .J Jj_i» I— <£ u-jJ-i fJ 4_li V H_*»Jk^ll 
i*»4> ,> *Jji*3j iui-ojj Mmj'j i-ljj" <ijlj*>Jl 
a_, il« JSj iLju J£ t>JS L* 5Lsi ouSJlj pSJl 

^L^A\ 4_^ jj-v Jl5La"JII I3_* olS 131 

■ ■■ ■■; jLjii-^l 4-jj*-» 1 — »Ul £-w) I lj51-> *i*>->J 
^ Lull *^u* 6* 4ili i-wljJl ^Ik-all oLu-3 JJ*3 

^ jxiSl ^LLaJI ^l**^ ^v^-Ja^yi^l 

tJLUl Sjo*j oJljU a>yi jJk-all jUtel 4*-&i u ^ 

LwL-i ^U. jJj i±HS> J 51 -* J 1 -^! ^ ^ f 15 
L^l* j l^_ iuoj t J_*SSL* L^uy ifUJl jhIiSU 



L-jjJsJ 4 ■& i A\; Jj c5 i«j*llj <-**l*Jl J^i>Jl 

:^L LJ ojjLw jljjl>J 
o^ilJl jaUIIj ^L>JI JLfi - 

ci—UjjuJI Jj ii 'i" i ^n i — 

jjljLiJI |.l_.i -u-iJ jlvj ui^-. *:i J» IJUJI L«-i^l 

j iAj t LoSIlu ULo-Ij OjLiuU ii)L*~uj ^j^JJa-ail 

.jjjOJIj ^jIjUI ^l> j *>yi>[ £±3 ~ 
t6***jSll JU*«j '*^l ^^J 'C*^ JI JU *b 
^ ^ l^ olfj t L^lj35l ^ ji iUjl£ul jl 

Jj_>Jl 4_1* (j-aJfij 4i»* 0^ .4j3U>na1I 4J«Jaj jLkJ 



,$4>*lt6UiiW 



(6) (J >Jka S l\ *UJJ| i*J> jj jjjijl iju, 

J_>Iju o-*-s J-^J* yl (yU^tJJ t>S*i Lfii* J«*» 
"i(j ti_»b ijjjjj J*j-1l» y l Jl ^Cji» 34J ciyLt>jJl 

UL> j J_>iyi -Jk-all J_>ljL4 ,>JO JJj6 j j^ 

.tljiJl i*5j ^L-31 J*i ,> L$-£j*i 
oUtkoll i^y jLl>l ijJliil 

Osuk JJ L»b<03 J_j tv_ju^j O^Ik-ftll olijl^l 

vJ-Jiivi (jj-j 0-» L»jliul <-j_»j ^^iJl ii»L>JLk-ftII 
J_mJI j^LJs. ^_»i tUii^l UJU JiAij ipjJUJl 

* i« ■■■ * » u' 6-^*i I-* ,_j-l* ojj^j-oJLj ju.'n.i,^, ojLjii-l 
"i ti_,UJl ^j-aJJl j ijjljill ^U;ai obJk^db 

Sjj^JJLj is-uy jLiii.'ifl 4-JUjkj t 4_ei>Jl ^yoj-alJl 
j^jjil jO«lLJ tSjjjLwj 4w ft jL a J > - <I »>^u J£ ^i 

f-^-Jl ji 1 J.LJJI c5^_iJJl ^.^l $_* ,J l-Vj 

1 ojI Ja—WjJ j^A* J_S Otut Jj^». ojLjoJI IJU>3 



JL_i*J iy-L—LUuJIj JL_L>J3J| (_,*_-.! ») Xfj C*LuJI 

sl» jjLjOJ LJU* ol>lj33lj *!«-», 4^*1* obl ( i>| 
Lj J* 4jij j J_»LG i_ o JLk-aL» Ojfc; »UuJ cSjI^jaJI 

:cJUl*UkAll 

^1 f lfesii -3 
v>-L»Jl plki -4 

( ' y-AUuIlj JU>.^J| .LfeJ -3 

4_}jJLp i_ij ,>_« oiks U *j Ujy oUirflj i^kUl 
jUicI *JL> j L^Ui o' J! <-o^*i oV-Jl «> u-J 

Jj-ljll 6' ^! « jLiSJl chj^I _,jU jjlju vuuu 

^Jk-all O^J^ 6j-klJl *UuJl CoU* l^_, ^ ^lll 
J '->y! ^j-l* t^J^i— «J JLCl ■ >„ , tSjIjj^JI j-J ._»-»> 

jL^Jlj jUCLi'il e,*—! jLi£l "!ljl> U^« i**jlJlj 

(jJ dUj y Li ; i_*>-^Jl i_jT JLCly jl^Slj C-U^OJlj 

{j-°y. *-£[ <-£>\ l> IJAj c^lijljiil <> Ijwi ^Liy 
J15LA>I IJu» 5_>JU, JjU jiJj ts 5jl>>Jl ila-Sl 
: ouji (|sjL» 5a*l3 ^ic 
o^l o>^JIj g^jjjl ji jl^tlll |jlu 



*$4>*Ji&Ui4K 



JLUj JJl-^JI IJ-» jj <■ JLniw^l IJ&) y\yi\ (jvl-,1 

.(8) JjSjJI (^aIaJI ytfuAioJI <>iJl*« o-u Sa>j1I 
oUUUI £*k« -HI 
j i^—USl ^L_*JWl UU ou*3 L. 131 

J* J& i^LiJIj l*l«ll c*l>lkMl - 
4^U-}1I JU*Sl JS Jl .y>JJI f3i 0' ^-^j 

tjSlyJIj 5jl5Jl i)U J "fl *« J-U3JI ^ d>J jOk*- 

t i-LjuJlj l*»JiJl oUJkkM J^>J pju jiU ,^ 

d.l_ikJ! Bj^LJ ^yi* <jj*IJI cjIj/11 J->IJu> vj^ 
,j ^Jl i^jfy U*kJl cl,U)>1I .j-& j Lj-k^l 

.Lf*jL>o Vi*^' »_9ljJ»*Jl 

g_.lji y*_J ^J-OC fSUJl (X}^ 1 'J-» XM - 



.-■ i__ : i t .i i Jji £,LJ tiu^_-»L>JI oLJjjkill *j_J» 
in tfy-All vi.L»Jk^ll J-**. jujjl>3 (1 

jj lj» *>*iji j 4*ii— nil ^>wij) Ui2Uij IjjWi 

t ~4—y*:, 5jjj— i i-uLx>^l oUiu>a)lj v.?-'^^ 

. jLwWM.'il SjiSj j3lyJl iuusJ LflP J#K« 

j^jJI^ i±ji*jJI jlki ^^-y (2 

(j^JiJ Jl_h»j tr Jfi J-w*j f-Jfou J-^ c>i <-*# 
43\jju Jj-la» JJj»l>3 jy^i jA» *5j-» jj '^l*- 1 

:d)!A— .^1 ,_iJbL>i SjojUlltj ijjLJl ^IjjJI »L«S-.I 

fJ jwi, ^Hsuku P y*iij *L^ij ^k^'j *^kPi 

Bjjj— i LftjUitfl ol-* I3J t L«— -L.I L>I ka j Ijj-oj 

._^-<t »*L» Sjfllji* Lu-L»i 5.1*13 JbjvJl I3j» j lilj 

ottillj i^jUJ i^j*Jl i*kUl jUjJ j <^,yOi\ j5*-u3 

^UOJJ 0^1 f>l«ll oUiia ji cUjU^I j f^LJlj 

•(7) ^1 

(.U)l j^bCJI ol>Jk-M J=u^j j-^> f3 U IJJj 
f^JUIl ciJiJK* cybxik-« ^ JjboJl u^W J^ 



♦$*>*# &k4it 



<j_« jjLji jj~£\ fc^u 4-oyJl iilillJ jULi ,eO* f^N^ 



(j_ SuJ ~ lli , rt » (jl tL>j3— >l aJo Lfjjl£ jl CSjjJsLtJ 

^jJjJI *Jl>^ j -JUiOwl j^l^y 4J5jj 4i>v-> -J 

<*^£ Oljuj ,_j*l*Jlj li^iUl *5L-> -^ 



JjjJI 4-««Lfr LJUS ^UJI ^ydlj oUjUll jS^ - 

.iyliSl y-i*W I^i - 
S_!^^ill t L5j1>**J) jL^j .!*»* U^aJI IJ* j jl«l (3) 
jb tl j . jIV . - j L*Ju>-j3j >^l -hlhrtll 4_*»j3j 4-.UI 

.JjLJI *>jll ,^-iJ li'itii Luys iiijlmj 

.475 .,>» JjLJI «-_>ll yJu (4) 

.JjUI £9-^11 ^ (5) 

.484 ^ j,LJl ^jil yju (6) 

cnl_*Jk« p ._ >« . t 5j_j._j1I f*U *II ej_» Oi-; u— • (7) 

p ■ ■ > > * * "L-^ 1 *=*1-»Uh m f— >*• t^l_H»b>Jl 

*=»' >■ "> "' 'iUUIj ol+ayi oL*Jk« .iy^Jlj 
5jl_*sJI ^Ulk*, .yijfcjJl obJk-u oL>Sl pis 



l^iJI 4JUJI f laii-.P 3j Jil ^1 J^JI .1^*4 

ojLjiJI ^j 12 Jl 8 : fefij ii>ji* " cjLjIaII *i*Ly 

ilUI iu£, tf 1992 ^.U 14 JJ 15 jsiyi ^ 1412 

.474 mU m .1993-1414 ui[jj\ i.UJI ^^1 j-* 

l+Jj^i ^Jl SjlJiOl JUsSl JJ JJL-JI lj_» j jiM (2) 

.5j*UJU i«j*JI i*UI ^**vi — 
.JJuJi ijJjII iiUl A**^ — 

.^iljJI ^JUII ^^1 - 
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^^ft<^U»4tI 



ju JjUj_> (jl cA^lh .nil •iiy-> JLjkjJ ^«j ij 

oij>d\) *\^Si\ iji*v J** 1 * (ijl- 6 v"'-* ~1 

< . i . »«. "» - ifij^J 4Aum jJjl*i <U-oL> ulp *Lk-jj_»il < ml 

(jJuu oUwJl jLcly J_£j <,u_l <-jJL>JI >j_»j ..jl Ml 

J| c5 axu wi/ljjl »ljL>0~,U jlnij jU i-ul_> -2 

»ioio«»i jLic^i (fjju i>-L (jjJi cjULJi *,. >.r.» jl>* 

.iWJl o^l oLk*ll 

<_y«Juu JLaJlll CjLmJLu ji-«,"u »iJL3 V^^ — ^ 

^ij_b o- ili-JI J!>Ua_-.l JS_Ju J_>J 4_Jl j>jJI 

Jjuj liujjJl Jjjjl ■_«! "i^« j yj.lfr-ljiil (>dl^l-^ll 

tSji-u ^jk iuLjLdl ^IS^SJl *£jui ^_e J_w3ljlJl o-» 

vi.U5iIl .loiOwL jLl*,. < \i«; tjUi j-aJi jj 
i*j_-o j£zji *U_iSllj cch^LxaJI *_jjj*. j Sj^kLil 

c^liLJl Sj_jIj j_» ^j-j^j y^j^J Jj — - ^b-j-SlI 
SjjUJI 5j-i*yi LflL l^-*il ti^ju jLi\ hL>.jly^j}\ 
J~o\tpi\ C)-» l)-S1«jj ijiiJJlj iwLJl iij_»dl J-**- ^^Lc 



yl (jLii'jIl y* i ll tl~ j nul l SjjL-fc» yl ii-l "i 

i>Ull Sj^kill cjIjj^II f-ii^ <ji JU jl^*i-.U J_»<o 
<ji>Lu_Sl)l JLujL-J ja«_q ( JLc SjjL^JI »J— fj <gJLLu 

.iicj-HJl JyU>J! y_C ki*>jJ!j *J£L-iu rj-W *J-j.X>Jl 
»U ^A U jlxltf^ll (JJ-J"J Jl^LJ (jl Jy_>Jl OJl^J jJijlJjj 
.Iu^mJI iiUb <>oLi. j* l*j nAiDl aaa^J *JLoj 
yj£j (jl JjIjj t L»Lc Ij^aa3 <>Oij_«Jl IJ_» j «jJu 

JL>^» ii)Lilal» jw <_ijL>uj ,jl *JLi j_» »lkU- i^ULi 

jIjCu L» «l^_d t Lf^b^l^A* t^t Li J^tj CjLaJLb-jail iilyi-J 
■LjjJjJ <J^Ui— .Ij OjLjtuJl y-* ij^*>iS dJLjJl jJJJlLj 
►Lij| ^ a*Lu ^Ij^'b jJLiCu L» ji dlfL-^il oUJij 

>lkill 5_5j,yi bjji ,>_-o yij-ni L^£ .i^i_ujljl ol5Ji-i 

j*-ai» tiiJIj tj^jllJI IJjb k_i«t>. iMj»5 »jt->jj u (JjJl 
JliUul 4A_J.ji J<T «... JLJJ C Lyjall ^l_*JL>Jl J-J> 
Jjlj Jl-iu 4_J**i ^ ^y-il*!. £j-»b) jiJ-S £<y-ii 

.^yjjjJl Li.«.»i>j <!• Ljibj (jiil cjWLjall 
^j^Jl Ijiuji ^l_e SjjU SIjLS v^—LjJI o! 
^^ II j5 ^Ltudl 0-* *JLil* *Lj^ <>0->Jj j_»)^5AJ 
oU_£JI jb-ic'ill Oi^y i^Lj |J lij 5^.11 ^JLlJJI 
*-li.j) o*uLJl iyilJl ^UiUll ^ J,UJJ L-»UJI 



,$4>*£&l*4tt 



oljbJ^I ol> £*** *>-* ^ <6^l ^* 

^jyi jj-^i j*j» ,/Ji cWk-n d^ uis. 

J* 5 >Jlj iJUSlj i.^1 ^ ^U*JI £. iUi r-- ui 
.UUJ« ^i J51I f*» 
-Jiufldl i^JU» obJfcu* ( c 

: yi3ii uji jji^J' j ^ ^bKiwi 

^ ,n, J-iii) oUU-U ^Jj_^ j**—* -1 

jjJI ^-ULaII jb-Jl 6-* j*** 3 " CM 6-£~- (^UWI 

C ^ X A\ ^ . ^oJi j^ v^* ^ "** , 3 v - il 
^jJJU t vflSil 6* Ca^' J 15 - 11 J«- iA* -^ 



J*s-"i f Wl r ^A-ll i-i*U ^j^- "^ 5 J ,J 1 
.JAJI 

yUJJl c^b 35U3II i—UJI oL.j>JI -3 



jL-^j3 JU>JI **u-fc* i5j-Vfy (<■*!-**= 6? 6-^i 
,> ji5i U-LSia ^iJI !«^JI ui ^^1 Cmj 

,jl- jyu o. jSS*j fjai r ^ J*>^ ^ i*- 1 o^ 

*j liii\ oi* 'S^S SjU> bpb> j JJiS J-*>J j^h 
dJJJ .5^1 v^ULlI 6—^ vJ^J uW 5 6' W^*i 
^^ ^lJI oljjSl ^ J— ^ 61 W ^-^ 

jb-. j 4-JbJl l#>-jly^3ll il^-'l CM W-^^-u. 
j oU-i>-Jl 6« 6jl^'j ^l^ 11 L5^- Z*** tL ^ 

1^ i^* ,^ ^i fjat ^ J-»^i r'^^ 1 ^ 

.*5ji>j 4l»l_^ 6l*^l u'-^'j" f'j 1 * 1 
I_j2* rt^J f^siJ j*j J! uy^^i vj^ 1 J- 5 

yaij i-bJi a>ii J*> ^* 3 J jiJI - 

.i^ijiJIj ii>bjJ)ll o-^^^W Wi* 
j««3ll 6* C4-3 tjSlI ~b>JWl V^j C -^j - 

•bL^-i 6- 6-^ ^ ^ e-^J " 



<$*>*£ &U>4K 



.(j^Jl JJUJL uT 
( j^Jl JUJL uT 
j1j-&S| - 

JjajJI c* 0j£« ^j-Vl oliUb jLrfll J^.jdl * 

J^jII ^ AsU; - 

JA-jII £>^ - 

c^yU-Jl ul dSi'il : JUu ,Dl «jlju_i« - 

.t^J j_ij *J»alL* ii^^-ll 5 J3-»" £*>- - 
iJybllj-f.lidl J>jl. Ji 

JijIL it^jll jjjIjOJI - 
^>Vl oLJJIj Sjj^Jl o# 4i*ttll *£>U * 

cSjJ.^1 >jil pjj - 






-^u| f U 



-L *i\ .-II ^L_.jiJI -4 



.jJUl j 42Lu« (5i ,> jju <>£ J^uJl tbU3-.1I 
:obsUwall djJ gJ^oJ WA^G (1 .g 
Jl oUUl jjwCu »jjj»I_. J_>bj .Mi jll £j 
SiLoll tt>Wl J>bll £-« JiUsi- Jliil J#- ^Lc, 
.4*-JjiIlj *£&&% 4*0""* 

>all fij - 

jjLe ,> ji <*15 <> 0_jSull Ji-jll - 

Ji-ji! ^ jJjo - 

LujaII JjjJI tfjlUi ^jk Ju>j2JI O-jJ - 

JL*L-Hl i*jj - 

^UjSli j^jbJl uUSHl:Jl«i-'iliU i i«- 

. Ji-oll JUoL f l* ^jJl jyUl jk-l - 

.*U3j^l £jb - 

.JVllL 41*^11 Ojj-all £*^ - 

J)3) J_>jII 0*-=- 3jj-»jll oiULSJl j^J-* - 



*$4>*ft&Ui4tt 



OIjl^ JL-Cb *y> J-* 5 \ J-SS ilLJl JLft J-*JI 

0^ JU »u*! ji iuiut ^ ji i-itiJt ju M 

^_c J2L- « r»Ujj «>-^ i-**-^ *L>>« j <I^Ul— I 
: JJUI ^LUII f Uil ,> 6^ ****J' ol » 0! 

(jj^jliJl (jjj-iu JJJ^J — 

^jjjIaJI JSui JjJ->J - 

(jjj^lfljl yj*iw JjJaO — 
4al ^"U hjj -*ll (j— P jJJ— «jJb <aL_4*JI si-ft j»j— J 

^ujCJI IJLJ. jLLu jJj (Jlwu— "Jl u'- 1 -^ J-i-^J J 13 - 11 

J l_ l . .ftvi- 'V' 4x\ .J" »lj->o -b Lj| Oj-^ -^ ui*-^- 1 ' 

Sjli^l cJLu,,. US SQLIjU JUdU.1 ji (QBE) Jlilb 
.^i J! 

: <JbJl o.ljbjii.'ill 0» f 1 ^ 1 s *! 



fyjiJ} o*^ll Sj^ £>>• - 

,_i ,„> oUjljJI j^jj- i^iUJI J&Lfy (2 .£ 
J^-J (tti^l jj_-aJI j-fe:i) oUiLi J:>l> o-» 

liliJUjbb^LuiloUj^JI* 
^Uvo v — ^ J-> lju > 0-* ^*j-JI **)-** - 

4JCJ-IJLI jju JjjjOJI *j1*c - 
Sjj^l o^j U 13! (.JJu>Jl) tL-o3"j(l iji-a* - 

,>> U^l) ^j_w J->j1 JjLft* o-p iii>oJl - 

^Lw ..i ...» J-^l-H u-P ^^AXf- 11 ^-** "" 

J£> J£ ^jUJI al* ^-*J J-5j t i^*-^Jl ^b J U Sj - i * Lj 

,5j2aj *> ijali'io 5jLp o*^> U~H$j?3 ^^ J>i> 6-» 

.(SQL)) i*J Jlwlwb 3KQBE) 
o^J • WJi Jb <> ^J^ 1 c^ " M * L - il 3 * U * ~ 



*$4y*tt&U«4tt 



iuJU o' — - j—» lo — »j jji— *JI t-j t> Ljlc L—oJ * 

•(^ 
JU«j — J jl i_-jlj^j !A1_» jL-ai; 4_-oL> u/2ll_>- 

: W tf ,| J | i s> , ii <> f UsuIi asu* 

£-11 jLu_>"il I1j» JJ LfU JlJj t^jutfall ^JU * 

.(.UaiJl ,> Sj^U* Jj^Jl ^yk y-jjiUJI 

jlfcl j ^^ISII Ij* J* J«i ui LJjji |j| jLiJ-^l 
10UUWORD 7 ) \+»jh S3 ^1 Sj^kUl o.UaiJl 

4*LkJl iJUJ Jltill J^JI |j_» i^JU J£j3 jj, 
.£-lj Jlio J* jXi\j 



<■ .034^! ^ y 1 : ^^l «^l*J-I( ojj 6-* 

ojjL» jt>JLJ.| «_. liLII ^jjj-» u-^t-» *'~^! * 
Ls^jJ^Jl UlJlj A5I3II c^UIJl 6J-; u~» c«2JUJl 
:(J*.|jII vyl^ l^.U Je jui ^SJI) 
.ojiLvj - iuyi ■ 

.**-ij9 - <o*M ■ 

*±*£J\ UUI jL.il ^ liLII ^^ y^Li *Lii| * 
r^^UIl *jlL ILajS jLu_>.| SJbJl sjui j iUiSj 

.y^JjA* jj 9A»ci 4j!)Ij Jii ^ 

.l*^J\ jit UJJU jLnSil (C>i-,j4i}\ 
: UUJI ^IjLu^^l ^ f ifiail 6^ 

.(^i« 4j^>J <i9j-9 ^iLjLl, -Ijjl Jjy jj) 

: o_£> j5 ^ jJl Ji-lail v^jS jLail * 



^y%ti4i^ai 



oUUI i-»JJA »Ijl>uL»I (J 
oljji j_^»3 ^jJwl. 4_jkj ciJbLiUI 4^IL>> £*** 

j f xV5- II Lj_*li>o yLlI ^UukiJb jUi; Uj - 

>| JLS1I J*— ^ l+_i* jSiJj tOltLU o^Jbo 

iwj.jSJI ^ 0J*U1I CKljjl -1 

U^JI j*lyJI cbUi-l oljji -2 
oTj—aJI) o*j-iJI f>J«JI cfotfi— I *=»!>>! ~ 3 

.;u>JlwJI pLJI iblaU oljji -4 
U-^UJI vi.Ui«ll a*ly J5U3-I -5 

J^l ^1 -7 

J^l JSL4JI -8 

U^JJI S^ljSJI -9 

.Uk^Sl j^) j^*dl <jJ* iJ*l—ll " 10 

.(...a^JljU^I 



y*UJI £*JI ciljJl (3 s 
£, J,L~U 1<-Ju: jJjSJI y-^ ylll oljjSl 6* - 

0_, 6-5^ oljji t<-^«m ^L^UI Jl ^ 
.jJj3JI <> 6^ t5>b Ja** 5 " 
O^j-JI jj^llj JJ^JI 6^1 S>ij3ll ^Ij^l cm - 

•.^Isllc/JLJI j jSSl ^ oUJWI 
4*-^ Lu> I Ji-blW *W ^'J^'J JJ-^ 1 tU: l • 
. ■ .^ ) <^^lyJI v£/ J M^ liJ '^ T 

•olj^lj jj^ 1 <> ^^ ^^J-* 11 & ^^ • 
.oUfll o j* ojj j' j^ i*^ 1 ^L*iWI 

jLOj 6-u «-£-** "*W <^ J^ 1 <* ^ 
p LfeuJI J*> cV« illi 0&<*3 'V^ 1 c"^ 1 ^ 

j^IjjJI oU23 (4 g 



,frb*tt&U*itft 



ji &\y~, <JU- j j-jfy <. < 1 . m il jJU-iJlj ^jj^a-" 
^ x*js j* WS JS ol **j-> J! '^ U5JI J J-^ 
-t**»^j -^io^ -«i*>jj ->^*>^) J^ *5l* «> ji-Sl 
C,l» t Jlj-Jly^t ...^>o^Jbj -i*»u^Jlj -»±«»*-ll 

";<;- & l.;;<>.-; 1*1^1* i*^i. jl^! ^i^k U-» J->J' 

: *i* 

y^JI oULSlw Jl Jj-Jl J*L_*sJl Ja^ 
JliSj 1+l.p j <&■* ^1 <-J,Ml idj-Jl j-^UJb 

oy*; ^L-LuJI Jl ,iJ>. j5 ^Sjll jU^*l pJ-» u! 
,Jj4jlJ .Jj£i* jj-c u^ 1 u 1 -* 'Jl *- oL *' '*^-°J 
JS J* 3 i*Lu>*}\ ^ilS^asJl i-e****; o,U_fll k^j 

,3,1^ *ju j ijy^i j-»i«Ji *i-J— - 

J*.|jj ilL> j Bjj^-^II jjjUJI ii-J— - 

o» *v>ji a/idij a^pji ^u^uiij ^1 - 



j LH Jlj i UiM(l.j 

WJI ^UIJ ^1 jjU\ Jl*. j 5JWI 0^ 

:J»|j,4jLs*I 

D> > oUl£Jl JiL^ ^ <i3Jl J^l £*-JI - 

<(> ull j l^jjy jLicI 

O ^ U jr^U 4iU <> «3JJI ^^ ^5L-JI - 

.ttJUl 4l»jll j LJ^j oL-luJl 

(...jjl i-LJI t jLaSMl c^ybll) u^ill <> 

Jj^JI ^1^1(2.1 .J 

: Jl, Lj 4JL«j»i CxSss j^JI £*JI Ui 

•5L-c J L_«->ly jyUl cnb^«— oil 6i-f u-» ~ 

ojjk ^ .L^L» U')U>il <jLiij< jl (^L^IjiJl o-« SJ^ii-j 
i. .le .•j ^-- i 4_-ol> ij->»I- » jUj_cI ujJ t UL»JI 

SIjIj (J y*) 351 ">.i culjjij (tij) oLkJlj (J J v) 



<$*>«£ &b*4tf 



SjU ^» Ua <JKIIj .f*U*U J->b*S oULSJI jJ>h 
j ^,Ue ilJU* ^ ^i^x; tojjj A* C>« £>• 0-* 

3Usii ^t+i\ yii ir *ii\ j^-«n jJr-ii ui 

_^U« ittLC.U ojSs J ****** *«£ 6* »jUe tr-» ^ 

r L3jSl jjj uljj^l V*^J L*tfl1 p 1 - 5 ^ 1 JJ J JJ 1 ^ 1 
Jcls J^*i« 3JL«a» . . . 






I I- K 

I I 

I '< vj 

< 



J315 



o-i UmUi ^ ji>UJ (oj>Jij jj-^ 1 ) oa-y^i' 



: t/ L. UJ 4jj.joi JJJI 
f «Vft>tf :**f*« jj* SJl> (1 

*J\ ciLo* ji*-»- <JUu p-»l-v* »_ij->-«-i-I»* 

ojyij jjjjJi ^i> 6* V**** ^^ ^y** ■ 

^i :5^jL>5Jl>(2 

( J*3 -p) < - - 1 \ 

jSi* t j> ■ 
( J«i +«» +*J < — 2 < — 

(^ol a J «i — t_i tk£ t j> -I -t_« — a* 

jSJn -Jji* ■ 
fU» +ij < — 3 

.4^ JS ,53!-. ^ li>*J l-UI u^- 
j^JI AjJjSJI ( 2 .J 

:£*«*-» ji r~*k <aj^ 4^ ^y) ] 

^| j^l jlJjsJI - 



\^ 



^WtoU*4H 



Ju-^ ^lJ\ : i-^^y tl—ki-^l 4_^Jbu - 

j o>L^I — .11 Jl — >jj Sjj — > iu aJ Ij'm-- ■' 

*LiJ)l jj^oJl jlJ^sJI JL>wJ| ll> j ^jiJL^jtJ^Jl 

J| tyaUl ^U_£ £j-i>- tJJLj ii^ij jj_-Jl JiL>C!Jl 

fcjSlI ^UKIL ikj^ll ojjjfy jjJu>Jl tl_JJ) j^i 
oUJkall *liul ^ 5j*UI f Uii 

«> wJUJl ,^u Jllil J^w ^ ,^b.lkn.H cUJIj 

4-j/il Sj-Sill 0i _li) ^^ ^ ^ Li^l c,,UxJl 

Lfc«* (jjj *^IJ US -i 

tJUs ;JUi* 4,>u» :5_I^I oljji ^_-» :!>li_o) 

(...cUUi 

^-» (/ «-«)^*» <*L_SJ JJl_», ojj ^IJ <J-S -^ 

0-. ojj-ll u***^-'* (^LJbo f l_k Jj t> »JLII 

.(iJSJl 



L>L* LJU J5LA, ojjj ji-> J! ULiJl J*Uo 

Jl j>si-j .tLU <J| Uijk; .jJJl jj^Jl JJL.JJI ^ 

ULSJl 0_Jy ^^i^Jy Ojplj jJ^*Jl <>-. LWlul 

l,l£ < ^ +jlj . 

(jj^l (>~o J- 1 ^ A*>- Jlj^L-^l <.J-a£ »lj->! (i 

tji>Ji J^p- ^Hj cw-jJIj tjJ^»Ji j^jw JjL *Li)i 

.lj£»j 'ji>Jl eijjw liJli »*5f Jjij 
: JjJ ,> U^j Lu^aJl oU-pL>JI 

^ 1^1 f> » M yJi-a* 

J — 515 M Jj 15 

c _iol < ^\ 

5j_^Jl ob_S J_»Jl« j^.5 ^^UJ j^jj^ ( £ 



J^l 



J^ii 



j y^j—^iJU iut — JJI ^IjjSi jj, h- (^^sLy 



*fe**&b<* 



oU.jL.llj SI^Jl oLulJGJI j.loiJ— ^ L,j*H SbSl 

^yiu,; .^La-J lil*>wj Li*jj oi £?|yi li-fl tj^St ^ 
S t iM-JLJl oUUl ^jj— J! Jj-j; c\ <»yLJ 

J* J** W^! J> n .t ..., > . i K&jSji o-clyj »3j_*j *=*— J 

oUtSC^I <> lijj ?LHjja «_» bj-^-j jjj-J J_a 
t»l -Uaj^i dUJ «i) (J**^ 6' *JLi <>* L» Ij_j— luJlj i_olil 
ol—oLali-l ^_» jlj_j Ix-ftj c <_>j5 -l«j3-«j >iU J JJj-^ 
djjK o5yi o-^J .i^o-JI yl-iLJl j ^IjljJill ^t-^ 

i_jjL»JJ !>ULi \j^cx> U £>j^>i\ |j_» j Ll_sj5 j_i) 

i«iijij iijj ^oji j£a. J ^ a* lsj-Ii ^u^lji 

^ ..UUJI li* j UL.J ^311 jlSSSl 4^3lj ,5^ JLc 

|i*i o^ l>Ijl*ii 'i-» j JLapSi (>.. <ljl i>jju ^ 

v> OlL 1*11, *UJ ,1992 j f >j3JI j_«> l*JL»l^ 
.1996 j dij j*. v-uyOll (3^— J3 v-u51. *Jai ^jJl 



jji*Jl (jj^ "L>yS+ oLiSU pbii-,1 ,>£« L«£ 
oULSJl 4_cj4>m. jjlJ jlJ c^LJLS juIj^J J*iO_-u 

.<*_£ t * n >j > -IJn-ju i. i ,,i'ii jLuLj.L »L*U i^-ijll 

.iii>uj| 4jI$J 
iwJill ytfj^uJI 5jjJIjw (_A 

djj JjI— »j i_. ji (^ijj^ii ,^_» i_c^»>o) oUjjji 

L-^ujj (i_^U^ iL_*^ j y-J-JlJlj «^-^j3Jl 
i^Jly jlj-i! jj— » ^!>LaJI IJlj» i>ui_ijj i cuLul .n-t.'jfL 

',^-Jjj c^jLjv njj_>ol t-j,uj_3) cjbj-iil 3_*515 * 

(...t5j3|j3 

(•••lSjjI_jj 't5^>oi i-jj3j3) jji*Jl i«jl5 * 

(...(5j3lj3 'tSJ^oi v'dJy) uljj^ll ^^ * 

(...(Jjjl^j n5o>ol v_tujj) ijjIjjSl liibjill islli * 

.<>uJl j t>ji\y jkilj2Jl »jjk j jt^C J_^ v-'^^Ji 

Jyj «j SJjIaIIj) uS/uJI <jS*J -Jl >.-»-JaJlj oUu2Sllj 
ocuu JjIjj »a£ jl Jjljj (JJw ^^ic (Ojjjill OjbJJa— all 
^bJl^xib JjjjJJ j_»I ^L>u. jaJj Lm ^UIh.,.All 
US' .4jjJl>JI i>j>Unl I I jij/w 4_ul5L«{ 4—ljJj LijjiJl 

(j-^olS jUoJ ^>o <jSl«j p!>UJl (> fjjJl IJui ^,1 JJ jj-ij 
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*$4y<lt&bi4ft 




jMujydl* ^yJ> J^Jkoll -*1$©11 jmja^II Oo -*Jl* 




4*L*11 ya^Lil] 



**«_ai ^sJ| iu^ll JU£^| s JJL ^u ^UjJi u^B 
UUSIIj LujiU iu^JI ZJiiJJ ^LU! i-u^cJI jx-Ju 

cLutyi <#ja\ Sjijy LyUi ^jijjuii ^Uj (jLxrti 

: 3__Jiyi — »1418 U*-i 16-12 ^LL^IL 
.1997 Jji ciy^ljt^ii 17-13) 

^Lo 3j_,y; SJb — -Sfl j3— Joy BjjOJI ou»J39l 
j-bSl <x>£j JL*JI p-JiOJl j^jj tijU HjjJI Lj15 
4-J^II Sjli-Sllj (<iUUL 2 il<t i L5 _«JUJ| ■ . v.^.t Hj 
Jl cpj-JjJlj UUUlj i^tfj i_%J| U*U UUJl 

oL*3% 1^*3 cu_a^ U5 iJjjJl i^jtf BjlhJI oJUi 



•Jj-ai. yiJI iuLJl 4-i.jaJI ULpjU IjL3*I 

' jJl * C*-*ijd\ J J JL -" 5-jmL> ) fjLJlj ^UiJij LujilJ 
cLu^Jl JjJi olyi* <> ^j JLJ^ c(1961) 

jL-lij l$_tk y^Jy ^J| SJL^Jl ^JljJkSlLi t|jO*lj 
JL^Vl Jj-^uj iuyJl UU <CyU, IupUoj ' ■; ,| - 

<-i}iii\ J>#-*JI ■■ ' ■'. "t -. t . 'J Lji!>lj Ujuj>j3j Ij^iK^Jl 

.IjjyJljlfcSijl j L^lk^llj 

ul LjJ <>^! ^jUl eiL^Ull JjLj L*yySjj 5^>L»1I 

.LfJL*ij| j,^luj ij<>Jf -U1JI 
oUj^jUIj oL_>l J a , ilj ol^v^llJ fi^jiBj 

0-C Sjjl Jl ^,li>J| jjjUUl j g_il* ^j ,n,Ul 

vja£ll L*AJA£ OiiUl U^JjOiJl ,>*j tv'O*^' ol^j* 

yUl SjjlJJI ^j c(1993)oU*j <1981>bt II (> 

»Lu£Jl) 6 ly* ol>j (1995)i^t j ^sSi\ Ujap 
(o^iiJl jo^lj j^LJl ^UuJI iiA> j iu^-Wl 



<$4y*tt&l**4ft 



ojjtoil JU3VI oUiHj obWI Jjb (1) 

^_c jL>ob <CjJL>I.1j oIju j li^UI ii»jL>J 
^Lu*3 J *±tJA>Jl J— =i .-J t ( _ r >ik-all il^Jl <-*« 

pJCS-l ^S c^Ul j«JI J* ^1 ^ly^l ^iyW 
il»jj « ojL.u.11 I »JA i-ijj^'il (>>L>Jl Ojj-a^ *■«>* 

.._^->L>Jl J^L> <> tLJj-^j Ly>0 Hmu iwljj 
j ( _ 5 _Alkall J-**JI oLJl^l j 5*ljJ (2) 

obJfcwall^ 

(- j^U- oUItwaoII JjpuJI 

^jiyij j-i^Jij ir ***ii jybJi J! J-^ 1 <-l»>* 



LJ^Jlj 



• ^ji^l 



*jJj&JIj LxJaJI 



v 7^m ,>j)j ^ oiijL; L»£ tLw^— ,L>JI cjl£ji_iJlj 

4_osII ^.LjUJI <_iJi>Jj ^-a*Jl pU ij%« iicli iiJ 
.JaiU^JI SjjjOII cjLu*jJI pljL>i-.L ilJLJl 

J_OJ»J yvU* jjjtf Jl JJJ JJU iJSJl i>l AJ 

K—xtjS- i5u i «-l Jjl (>— » ■< — *£*j ^» — H ' 

^yl^jj ^1 ^IjLa^l sis Jji>^J ! -f J1 -'j ^1 J^L^I 
. 5_jAjJI fj-ejl Le^jJil jjL>oJI j L>i» *j^- 

cL«> jjU^ y-*-' fUl *-*> l5J- ^ M^i 

Sj^jKUI JUJVI oL«25 
.(1997 J ji oytf/j**^ 13) 



^slyfiJt^lWH 



.LiiU^jJl Jyj j»lx>a_(l ,> ojiUJl Jijuj 
. ^^ttwdl f 5U^J iw^l ^J| (4 

*—H?J# ■***•) JU4C ^J^lll JU* IjjjSJ} 

(i>*ij3 -4j>JI oUJ) 

J ^>U (J IJJ lijJ->Jl J-J5 (^j_Sj J3 ^Ultu.suJJ 
oUlk-JL 4*«1| vJljfc^l JUS»« ol>l, jU^l 

^1 ",j»JlwJ| r !>UiU iu^Ji ^iJi g^ ^ijj- 

.(1986 yjjj) "U.ukij Lk 
61 -L^JI jLAll i^jjj ULL -Ji.4511 ^ 
8}*_>5U Uxflj ^j^JLL^il p 5UpU U^Jl <«u-sj| 
l***«-JI jIjJSHj 4_»*jSL»J| ^j 4_}-j£»Jl <_ujj| 

e,L>JWl dLw 6j j£, UjIj^ L_^U LpJiww 

^4-J^j £5^1 li* 5j_£s ooLU j_»j, ^^j. 



JL_>uJl j i_LUJl i=,L-wjIlj t-xyM oUJk-Ul 

ioZJI oljLuiVI (3) 
oU-UJI US) -Ub ^ J**» IjySJ} 

:LJLdl 

j *«0-Jl ^IjjJxiJl ^ j L^JJ jfeJl .^Cy oj. 

-Jl_^fl *=,LLlJ ) oUMl U^S; o^L*, 
'J-* jj '(£>! ...^Lw-tfll - 4_jjUI oljo+^jJI 
^>-vj '<-$->■ (>• iLLJl li» (jjj *£>LMll cjLj!>WI 

JM^ ^ "Hi L^J^ Soli^l ii^ -i i^^Ji oU^xll 
i=*lS*i -ojUI ^.l>f^ill ) iyL^Lul! i^wL,i i^ 
4H>ill i^^-tJl jjiyi -Lu^*Jl oLc.v.^1 -JLrf^l 

.4*0«JI JjJl j(^Jl... 

^o-^^Jl ^ji^i ^ jjj^ (STANDARDS) 

J>y I ^Uy^j jj,i t i^^ji (jij.rti) l>jJl 
.jJl ....^l.kftll 
cjUjj^ijJlj ^wl^Jl j jJiJJi SjLcJ Sjjj-o » 
(.Iji^^Vl o_jL>j ^JJI j^o-j i^Oli jy^ 4^,L>J| 



,$4>*tt&U*4tt 



U.T. . ,0JL_JjL>. 4-JJj* oli l' i 4-JU* j 4_L«1£m 

J^uyJl vi-LKJlj 4*J1iH fOAUll o* Jw^Jl J*- J* 
b-» jl^u j ill objiJJ eij-Jl jLuJ-^L; J^ W* 

JlJ>UJ 4-.J5UI JSl— jJl J! vi^Ul ^j-3 ^ .WJI 

oL>Uwill l#J-& Cmj ^uyJl «=»lSi-i*U *J^« 

t jUu-^l <J1> ^ ^1 ^o-JI J^JI jL"-^ 
UJ^j K^i *U* JJJjj Ul oliilU SJlSLJI jSIjUIj 
'_n j.jj'" J-ic ot>L>jJJ J^l !_i_jJwalJI ,>j3 i&Jy 

5 £U 4 ol>j tijLjJl J— »1«2 4_*Jwi Us — -I_jj 

.(KL- ONE) 

(1997 JjSl oyli/j«-uJ 15) 



oLtwII JjIjj oL«i3 : ^1^1 j^>*JI 
(1997JjSl c,yXlj}*-4-> 14 ) 

^^ a*** j^SSjJJ oLWI J^i« (1) 

l_ L-*il kwJll >zjL*y\id\ L>jJySu JL*i-l 6* v^^ 1 
^ 4_3li.|.u *L^I j JjLall >*, ±*3 •^ L »3 I * J 

Jl 4_iUI sL^J SJjUl oLiU! ^iJi3^j ^LJ^JI 
j^ly ul&~ uh ^Lxkxll ^i^j JUi-'il £>yJ 

Uiill ^js SjjL^JI UJjJI o^ 1 ^ 1 tr- 1 * kio ' l ^ , 
.(ISO) o^uH "^jJi 
i^^l oUlb^M JSl ^J>iJI (2) 

SJ^jJJ ooLiJl ejJ -^ -uSjj j ^^y< pJ» 



*$4>*tt6U*4ft 



1*1 tt- LIS 4l«Jj* jji LJuaJI oi» yi j^jJ 3 

U£ ,^lhn.ll JjUllj ^j^— ill JuuJl jLie^l Oi« 
oUjUll t_Lli>j JJ J- A j i A lt L-ojI 4_ 5jjJl o-«yu 

cLKJl ^l>o-^ <-a,n.v.t j** ^ JL*a-l - 
Jl £>^b S6BD Sj^UUI j^jj ,_i5U»3 JL»*i-l - 

^ L_U j_^3 ^jUl ( « 7 jkiuJlj 4_-*i)l 
i^JI 5 — «JL<LJI £l*,b ^JUjj o^iill iJ^I ojlill - 

0-c <Il»ij !>Ut£u L^Ujj ii>|jj| i^jjj US' 

. 4jJjaJ| 4j«JLI 4-tAjtSjJj "Uij-J3 iZjIjJJVj 

jJkai a^ ^ J431I JSi u^i (2) 

»Jj-«jJl J->-ljJ 4_lli.|jL» j tik>Ul O^aXJ 



uJUJI cx,l X,fj*-JI /5JUL»VI- 

(l-U^OU d>l>VjVlj OUjjJI JU^A*) 

: ( ^ ! u-(Lil ^jXj-ojj ^U)" D ^* oJjUl! 

oi^yxiij ^xj^vi >ji - 1 

ILJiiJi Jl Lli-Ui oui/i £j-*jll li-» jj 

riJlDi^yil 
ol . jirJ l 0— • oL-xIL, oil Jj-m SjLtLwl • 

jj) m; L_»j^Jajj ol'uwj ..nil (>— • <_^ljuj 4_XfUJL*ll 

J_mJI 4 |j>^i» j^ijJj 4 jj*- yj Luiill ii»ljbi>')(l 

•JJa-all (1>0-*^J JyjJl OiLuj tLvjl J^>ljJ • 



.4jUJ| 4jJ^» J 3jJh_Jl 4j~,Jii$Jl liiLujJl • 

L*l* ; 4_jjall (^j-^j j,W u'-^l Jy-^>J — 
>iJ j . i. 'j j L— •jjjjuj ioI — >lh<i.ll ,j_»jiO — 

ck>*; U&i j^Jx; 6 i J! SjLi^l ^ ^L^JJx^ll 
i^jUI (/ pUk*'5ll ^LSJJI jj_Lu 1^^ oL^lk^II 

jj_j> j 5T o «T I I 5j*L-JI oL_JVl - u-> 

.jJkai ^k .J^allj i^aiall &>ys$\ 



^>*Jt6U*4K 



r iA>juwi o-f M ^ J^J* **o*" ^ *^ 

BJUAil £-}ll UfyJI oUJWl ^ 61 J-^J5l» 
i_jpli-aJl3 L-uSJI 4 H-jill JLapS Uilj u^i-' 

U^jiJI ^Liuk; 0^1— •-** tl 4— « ^L-^J 
.L$J Ojl« 4jjj->L>JI 
oLiukUl j {&AL, 4JJ5Uj f>«ll -(4) 

- ^I_ 5)1 o—*>JI 5_«l>^ iuL-^l f i-UJIj 

(iUujJIjIjJI 

.!>!? 0Jj ^ D JJL ^ Jb ^ l) 1 ^ J! J Ul t_4 ^ jiJI 

Jl Ji-jill jUl a5i t<l.A>Jl oUILwULj jLCu Lji 

l_,j& v l_i y>-; ^L>ik^Jll 8JlJ> V>^1* O^V! 
J_A jjl ~ L^-~ VU*J *-** U <-^"« 

i^y jLlU-I yiSLSj Jl o^h* >-** .^L*JWl 
^IjUtS jxjUit <> jj* J^ 1 lair* Jb *w^' 



i5j_«j*JI rJj*^ 1 _ 

JL_>jI xJ* Lk^ £>i^ J! jj» - II <-i^ - 

,-■^1^11 <> <ix>Jl o>UT J fllSJJl liA j-UjI - 
.l^cUi-jS-lj d^Jl J3-IJ 
.JUjJI ii»ljli> ^As - 
4_^>0Jl ^L^liJJ J^l Je^l ***•* *&» ~ 

^i JJ JjL4ll u^^J • t y sl -^ , j (y-^ 1 JL ^ n 
^ ,ic ^i ^sll i^>-l>Jlj ^y 1 - 111 k^ 1 1^" 

If-J^jSj i_^^l 4JUJI «>• 4-B*' ^ jL ^^^ 
4_^U311 cW^I J^ 1 ^ <>~ P S J-^ ^J^^" 

j^ui v^ 1 ^ ,Ji *' &°" 4 J^^ 1 ,iA ^ JJJ 
s^j^^j i^UL* uL*. ^^>Ji ij-» oi J! U-^ 4 



*$4>*ft6biitft 



0-y (COMPUTER JJU) <_t«^l <&UI <ic ^ 

< gj ) « > » ^ — I* jL-JJLj ^u—ti* ^Ijji 4_c.^..>.o 

«J — lil Ojj-usuj ^—wIjjli Li \( 11 jLjL>ij CD I -vjh n,i 

< » j ». f i 'i *_9j »UaJ If ii.iiM J^>l^ll 0J_A .»j^_ill 

>^'i) MERISE "j^^," :UL> ^ jL^L, 
'**0*) *=*l*i" JJ*« (Q j .. ' . u f- J J ojijjhjl i-»jjiU 



i^LOuu 0Ji£ 



c5j-^kjJI > J jW l ^1 — juJI gjj -(2) 

r> _U| S_JS ) v±l_j*L tL_4 /Sjj-JtfjJI 

^_ij v^L-.' L>jJL>.Ijl. j iJL>LJI c^JjUu 
o,LJ£1J ,i_j^jJ! j^l ^JLcLxUl Jl i^JJL y*JJl 

<-J£Jl dLSi; j <^.j3ili ou^Jl JJUBj .^jjjuJI 
L>U*-» J I L»jj ^ ijjiljjJi 1+jl±> ( _ r le ^^.xUJ 

o^_ijII U^JI o^l ^UL=J| pji iLjii ^Ik, 

Li*jj L-SJjSj Lu^ij ^L^lk^dl dLu j pLkJl 



(oUU 
(1997 J 3 H\ oyUljt+f 16 ) 

*jj^L>JI oliutullj obJkall Jyj (1) 

i#suWI oUJJ 4-JVI i>JL«JJ 

L_ylSL,Jj i_u>*Jl LAJJ 6i-}i^Jl jlJ^Ij J_al»uJl 

♦UUj Juuj.L«j»JI ^U.lk^..U i& *U, j lil^y 

irt-y^iSsJl ^UUI vi,l>,j oLJJl 1-juo» ^U t> jJl 
L_ji5Ijjj 4.. ._ »« « . 'J lj 4_x«LJl iijjJl J_*>J LaL15 ,>j 
ji oLJT J] ^LvJl j^k; t( _y*kJI j^kJlj J^l^ili 
j ^jJ=u L5) ^>^J| ^UKU Jj^bJI JsUuJI viljji 

.(J^l^j JjI^v 

ji jj-^xil j_Jj2JI HSLJu Jl ^UJI J2UI jj 
i^**i }\jSi jj-* OJ33 J^ 0- li^Uvl {sA ^d\ 

jj_> J_l* ) jji-^Jl C«_j Ju^-jS ,yJl O^l SJMjJI 

(....y-jj 4 ijJ t <^i t)H _9 jji»JL <i5^U j ujuS 
.yjlj ^15!5U Jl j^ku ol c4*< ^Ij 
oj_ft '- « jj^"? f^-o^» j-»L>wJl JjLju t jJLIj jmj 
tojL-ftJ] £^il ^L^U=«ai ili Uii j oljj^l 

(13^) <> l5!>UaJl 4( ^U3 J>|^ jjuJI |jj> j Ujoi* 



rf4>46Wt 



.sjjuCull JwL^Jlj ijuxJI 

Us^j L^O 5-AUI j-^ 3 Jl olj-wJI u! (2) 

o^jyi j i_^Ji i_^»j U»wi c-U-J« 

s^ji uiji ^.^ j t >-wi '*-» sr^- (3) 

Lw oLyUll i=*l£j-ij v_^l>^JI Lf-1*^ <>J 
oUJjjj oUlk^tj L»j-«i L#Jjj3 Oj^ £*-** 
^JU«— .1 j*— *3J (CORPUS) UjO. SAj* J 

a iiit ji i-Lta>ji i-u2jji f*ju.*> p-*^ <>* 



Ajelijkol oIjjjuoC oli*£» f Uw -(3) 
j^ iwb.) ^IjlL. J*>i J*- /jj^' 

J^l Jj^Jl fr*y <**i J j^L^JI ^ 
JUi-l ,H> 0-* ^yJl UUW ^ r ^i ^ 
^^^ J^j cS-^Uk^ll S^u^JI olS^I 

i_^i^ ^>~ ^ *>M ^v *-* -sr 4 ^ 1 

jL_>a j ttA-Jl i - ^'.'h' JIj 3_^JI cl,L— IjJl 
U 2 u u J! c-ii oi^l j OP- ^U^Uilj ^Lp^ 1 

^ <^JI ^LWJI j^> 0-* ^JjobKlJ^I 

BjjL-UI J-** Jbjb ~*-^ ^i'-*'^ 
J_«J1 (^yD 'SjiJi— " SjIUj 4 ^i» ■■■« ^^ 

CsjUJi 6-* ^r^ <>* ^>- ji 4ja:! ^* ^'^ 



ol ^>»j Cs^W 



j^Ijsji r> iP ^ ^i J! i f *Ji ^ Uli. 

cUjUi JtS J ^J^ ^-^ 5 >*'3 °^J 



*$4>*&&ljtftfl 



j o»L>Jl fUa5Jl J^r-i SjJuJI j ui^j 1 -^ 1 -"iAj (1 

j->*u i.,„m^. ,>-P OjjI—cJI Ixj>^\ Cjl>. lh M l 

oyUJIj <u*l*Jl /wL><*JI 3jLil-*l ^yUj '^j*^' 

J*— i3 v=-^ 5J■ li - ,, J O^j' — ii ' ^>y- ( 2 ) 

4J&5 i«Jlj JLxil ki.l^i5 <ul3Lj t i-JljL>- j!5l 
coUjl nit ijjKj .* _j*-c 4— «ijj t_irfj*jUl <j_« 

."olu^I" iJjjJl 4^,..f.ll i^LVj 

«3— o J t^j/J-ll i3j— **» v- " 1 — ^« pi— *i u 1 (3) 

JuLiy i_ju^jj! jj i.i'il >i~i ^t (j^JjLill ,j~0}i (4) 
iluyJl oL>lh.nl) J^u (ijJjJL Jj>L-P M*^ 1 
,> JjJuJl 8JJ» C)M J . J ..K. M11 J_»* 4_L> £--3^ 

t,jji>.| i^_> yj <_*j^*^' iSi-" 3 V^'J t4 W^- 
JjLljJ 5jlJ*-^» ^WJ-* <Sui_rf *LJJJ (j» ru Loj 



Jjljjl>JI j-«Jl J ^LkILl^II a**. i u2J (1) 

JJ ^&JI ojaL. li*J .iJULJJI oJL-*^l 5jLiL>Jl £m 

^jJl ^1 t iljjL>JI UJj^^l JiL-^b I^JjLJj 

^yj ,> ti*»_>-*Jl iiLII j 4- yKlk . nl l ^ulJI J-i^=" 

fl* SjU ^IjjJ Sjjj-i jo- U ^ ^Jj^ (2) 

j L ^ua> J l5Lu (^JjjJIj t^^ 1 4 -i il - i i< J pUa-^l 

j.0A..«,U oiyiJl i^->l^» (> u^i" II 4jjj_iJI OiL*jL>JI 



j jMLJI 4^ii5 (.J^iil i^JL; JIJSJ^I (3) 

,> *i*>-ll oj'iliLi^l j5U ^ j*L— j L« cill 

.j*iyi ,^1 oij^ii j ; 
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o — .b-Sl <__uJl Jb£u— I o'l— ij o,b^_iJl 
l—ftj^U* J_& cL^I JjjJI j 4_ub>U*U 
JLaJI otib-Aj LjjU oIjj^j>J o-» oj!MJI 

J! t-y ^j-^ j-b'j jji>«j <^o* ^i***^ 
..ills 

(j^jLill jl_6 SjjJJl JU*i ,> *b>U^I CjiPj 

j ^Lu Jlj_t c*$,L4ll b>-, LL*i ^J| UJbJl 
•J— » j j>^-3Lj-oj5 6*"l-»- <■* » * » * ' H 'Uhj*!! A-£L»JI 

6^Ai ^> bjl**j bjb wuyull Ja-jJij i_jl»5l1 <k£jj| 
^j— U 4-t. Ja . n Jl <tilaAl JrfiLfcJj i«jill <LJL»j OjD (> 

:5JaL,VlSjUI 
( bJL*i. ) 4-UL-, ( _ ? L*> j|j> - 

(JjLjjJIj k_jLjjj«jJI J jrfju nl^i ) 

V lUaJl CjujT OJucJI - 

U ^^tl JjJ*<j — 



' uW V-O"^' Cfcfr " *- * " V — *^ » Oj^jLiil ,^-93^ (5) 
4— tlxJ a jJl 4 m>^A « *-oj JukP obJL»l (>« Jai-u 

*£* — i ^,-J* i-^^iJ i-Jjj^ *bJu JJ 5j_eJI (6) 
oUl£.?l ji-!^3 (CORPUS) 'caijU-ir 

J^JiU UnfJI foAbbU <ib-i «Uu ^ J*JI (7) 
(WORDNET)J^ J* a\juj^ 3 l50 *Jl 

*__<ljj tl_jj>l_j t C^L > JJa- fl ll til-JiJ Mj£-> J^}*-" 
t^ b Jjboj ibbv 4a*~u 

Jj_Ju *L_&JJ j i-Jj-^'j ^-W^ 1 JX-^ 1 (•) 
bj_iljj>i j^JLc jJJl .JjjCOJ oUJiuoil 

i_wlil«]j bj — >jbjj 1^ >-»b«j b>15bw^j 
.b>JU (jjbjJI 



oblukJl jj-lxJj Ci.bj.UJl *^i j -ilJjj 

JjUJj j^h-^I <-***• Sj-^ 1 J Oj^j^l ■&¥- ( 9 ) 
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-JJ^*J| Jj£ illll 4jL>_« (J-jij CjJ^ V "^ ' 

.oj^l-JI LuyJl 4-JUll 

ili.^lj *L1 .j — 
3 jjL«xi9*i!l »_j_ UJI 4_J_- i-uwU- SJli-J 

.4j_ojSJI Oj jj > > . l l — y-SULaj _9j__J|j 

JUAft i_A.jtiJ.il JUfi .J — 

ol__UI 4__u5j3j _< iw- OuLjJb Jli-J 

.4j_U}_! jjjj^ >>ll —yjy 4jc»L> — 4j>J| 

jjUl> ^ , lj> < l l ju* .J — 

4_jjL__^i rJ _ui <__j*r -,>«-_> ju— i 

. Q .- U jlJ I 4_>j_^-— »Jl — y_»li_y _ij~ojJlj 

4_»j^_»ji — _j_iij_fcjt — i_L>y^iiuiij fj-Uii 

. O .w^Jl <ul>lj_»£jJI <jjJljj>j. 

0JJ9 cr^f* -*■»■» .J — 
LuU - _jI_^U1Ij cvU-UJI LJ5 ju_c 



,UjJl t «l r< il»-el_j-IUI>-4Jt 

J^U ^ .j - 
4^*1J J^l £>UJIj oLjL-l _>^iv, ^jl, 
i_Ul -LbjJl-oe-oJ^JJ *m>J\ l-joll 
<Lujj-I 
(ij^ ,>--*♦ .J - 

Jjb^t (j_»bx») jli-l 
-Ll_j^!- (^j j.lVj »11 4„ j.W>.«ll i—jjil 

i^^ai iSJUll 
^^ _*>u .J - 

4„^i. ji -ll^i -j-^uj-j ^jji jjyi 

<Luj*il 

»_.L_*oSij oi .ijji j_s:^ - 4 1*1 

liijSd\ aSX*X\ - -»bjjl - i_u^_U 

uJI-Jl ^ ^AvJl . j - 

-,!_*/% ol .IjjJl 3__> - 4_t»U 

.i^^ill 4_UI -ibjJl -v_u>«~J 

oii>ijm irf ,i& .^jji <1 w>>Ji 

tSjUiJl £,LJ~. 4JJI _*c .j - 
5jb)fl ^-JLc cij-iil apI— 14} j^-J* ti~j>lj 
t _JLe _jj— -llj j-UJlj 4**UJI 4^>-l i»l*Jl 
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<UijJ dUUI Jj* .J - 

-iUjJI .U-J/iO v^b-J^lj oL,ljJl XjJL, 
,*juyd\ iSJUll 
^lUl ^ .,- 



UJI cjIjwL> jL>JI ujl« 



.iji/ii iiui -Lyi - y; j-nj 

^^1 Ji\jSi\ 6,JI 3* . j- 

^Uo'ilj tiiLrljjJl Jl^jwj 4*<l>*II J <±fc>b 
(/ JuyJ JUJI A** .J - 

5__5JUXl -il-oll -4_^**Jt iJLJ^L jLLl 
2*0** I 

-Ljill JUG JljtA* ,j — 

.ojj*II iAJJ <J^I i>JUll L*i y-uij 
-J»U^I. .-*o*3lJ &L*t% oL-IjJI j+ju 



£>JjJl 3* Ja>* .J- 

(j>> <\ t \ mi Oj-i jjJj 
CIMOS - 73 GAMBETTA75020 -PARIS 

<_SUl -LL^JI - JLJI ^-jJaDI jUL-J 

ojiJuJl JULAI lyyb ,yjJl »l>oJI 
^!iUw jujj»-l .j - 

.^i/ii ^oji -.u^ji - jbJi |Jb«J! jis-i 

.4*0*11 45UI - 5U - ^j— 3** w%- 

^j ^jLxLJJ) JjlC .J - 
.4*^*11 *£U1I ~hUJ\ - jl 3U 

o*y & r^' ■■' — 
oiLwIjJl jj, «».» ti^-iJJIixikiCUl o* Jjj--* 

.^ili iSJLii -Lty i - vo*^ ^^'j 

iitu^ (jLo- .J - 

.i^u^ll^Ul-LbJI 
jJl«j>. jljjJl Jut* .J - 

iJtf -JL5jJI vsj*-^ i ** 1 ^' -(jr-** 1 * ' J ^' ] 
.4^*11 4£UI -Sjjj^JI - vl-^ 1 

.\J«..i ( JujjJI .J — 

-w-wjajU ^Uo^Ij oUIjjJI j***- ^Jlf. 
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»<JUJU J_3UUU jjjyl) <jL>yl\ ii&t}\ 4JL>dJl 
hi Jl - 

ljl>jj 4—.UJI <,..wii: ou_;C <_*«; .j - 

»j_JUJlj isliiJlj <jjj51J *i>>ll iiityi 
il»JJ jlcULI r U)l a*.Sl : Ji-J^ 1 J*»'.j - 

p^ljij iiuaij i^jiU Lu^ai i^tyi 

<i>JLI oUJl iiU^I ^-a* -irij^l (t'^ "* j - 

p.y«jij iiiiiiij i^jiu *^>ii i^ityi 

i „mSLI I jjJl» — tSj^^JI ■>**»♦ lkIj* ••> ~ 
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conditionne d'une maniere certaine les 
performances du systeme. Ceci a ete verifie 
pour le cas des consonnes glottales et 
velaires. Notons que les sous-reseaux mis 
en jeu dans notre systeme sont optimises 
separement et la solution globale est sous- 
optimale. Cet etat de fait compens6 par la 
simplicity de la tache exigee des sous- 
reseaux. L'approche proposee affinee (en 



incluant des r6seaux par genre de 
locuteur, un reseau de Boisement, 
architecture parallele, etc ...) peut 
servir comme systeme d'appoint a 
d'autres techniques compl6mentaires, 
performantes dans la normalisation 
temporelle telles que les HMM. 
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maniere que pour le trait de Gemination, une 

amelioration de ce score est attendue en 

incluant dans les versions futures du 

systeme, des indices acoustiques a memes 

d'ameliorer les performances des sous- 

reseaux. 

5. Conclusions et perspectives 

Nous avons presente les resultats 
d'identification des macro-classes de l'arabe 
par un systeme ayant une strategic de 
reconnaissance basee sur une structure 
hierarchisee de sous-reseaux de neurones 
etat de fait est compense par la simplicite 
auxquels on a alloue des taches de 
discrimination binaire (e a la macro- classe 
oue a la macro-classe). Notre souci majeur 
dans la conception d'un tel Systeme etant la 
simplicite des reseaux la facilite de leur 
apprentissage et la souplesse d'utilisation. 
La base de donnees est certes tres reduite 
mais elle est suffisante Pour le Propos de cet 
article. 

Nos experimentations ont pose dans 
le cas de la langue arabe le Probleme 
l'aptitude des systemes (tout) automatiques 
de classification (aveugle) a deceler des traits 
aussi subtils que la gemination, l'emphase et 
l'allongement pertinent des voyelles. Au 



regard des resultats obtenus, nous 
pouvons conclure que dans la 
detection de traits Phonetiques (fins) 
tels que la duree Phonologique 
(voyelles longues et gemination) 
l'approche doit §tre perfectionnee. Par 
contre, lorsqu'une discrimination 
grossiere est sollicitee (discrimination 
des macro-classes), les reseaux 
connexionnistes bien adaptes. Un 
compromis consiste peut etre, a 
utiliser les methodes connexionnistes 
en injectant a l'entree non pas des 
donnees brutes mais en incluant des 
connaissances a priori sur les formes a 
classifier. Nos reseaux de PMC s'y 
pretent, grace a leur structure tres 
souple qui Permet d'ajouter des 
informations de nature differente a 
Tentree. Les critiques que Von peut 
porter sur notre systeme sont celles 
inherentes aux methodes 

connexionnistes en general. Celles-ci 
se heurtent au probleme de passage 
d'un espace qui a subit des distorsions 
temporelles a un espace discret de 
symboles. H s'agit d'un double 
probleme de classification et de 
segmentation. Cette derniere 
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la baisse de la transition de F2 de la voyelle 
precedente et suivante. 

Le taux de detection correcte est de 
73% . Notons la defaillance totale du systeme 
dans l'identification de ce trait pour la 
consonne /d/. L'explication n'est pas dans 
une difficulty inherente aux proprietes 
.acoustiques de la consonne, mais plutdt 
dans la capacite des locuteurs a la prononcer 
correctement. En effet. dans un contexte 
VCV, il est tres difficile de garder le caractere 
emphatique de /d/ et le plus souvent c'est 
son oppose par ce trait, /d/ qui est realisee 2 . 
4.2 Detection de la gemination et de la 
duree phonologique 

Concernant la duree phonologique, 
double probleme se pose en reconnaissance 
automatique de 1'arabe : II faut deceler les 
phonemes allonges tout en s'assurant que ce 
prolongement est pertinent c'est a dire en le 
distinguant des allongements dus au debit 
d'elocution, a un accent particulier du 
locuteur etc.... par exemple, les deux mots 
/jamal/ (chameau) et /jamaal/ (beaute) ne 
different que par l'allongement de la voyelle 
finale. On exige du systeme de 

reconnaissance de deceler les 2 voyelles sans 
alterer la propriete temporelle. Un 

deformation qui est d'ailleurs caracteristique de Vaccent regional algerois. 



alignement temporel, au contraire, 
penaliserait cette detection. 

Quant a la gemination, nous 
avons montre, confirmant les theses 
de Bonnot [2], de Jackobson [5] et de 
Boudraa & Selouani [1] et 
contrairement a l'ecole traditionaliste 
des grammairiens arabes qui 
considere que le trait de gemination 
est un simple dedoublement de la 
consonne, que 1'indice tendu/lache 
peut deceler ce trait. Ceci a permis 
d'ailleurs, au systeme a base de 
connaissances (SARPM que nous 
avons developpe en [8] [9], d'operer 
une discrimination geminee-simple 
d'une maniere satisfaisante. Par 
contre, le systeme neuronal 
hierarchise s'est avere quelque peu 
defaillant avec un taux de 56%. Nous 
pensons ameliorer ce taux en integrant 
un ; parametre quantifiant 1'indice 
tendu-lache. Lie m^me probleme s'est 
pose dans la determination du trait de 
duree pour les voyelles. Cette tache 
est realisee au moyen d'un sous- 
reseau specialise qui est initie par le 
reseau superieur des voyelles. Le taux 
obtenu avoisine les 58 %. De la meme 
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le corpus general desequilibrerait 
phonetiquement celui-ci). Le nombre de 
consonnes emphatiques (fricatives et 
plosives) teste est de 84. 

Pour les plosives et particulierement / ?/ 
et /q/ des scores mediocres ont ete realises. 
Pour les fricatives ce sont les fricatives arrieres 
(h/, /h /, /8/, /e/) qui posent le plus de 
problemes. Leur brievete et leur sensibilite au 
debit (effet de coarticulation) font qu'elles sont 
le plus souvent fondues dans le contexte 
vocalique. Les logatomes VCV constituent un 
materiau defavorable pour l'apprentissage de 
ce type de fricatives car le pourcentage 
d'omissions est tres eleve. II faut egalement, 
comme c'est le pour certaines plosives 
(glottales et velaires), attacher la plus grande 
importance a la segmentation aux phases 
d'apprentissage et de test. 

Les nasalite est detectee en moyenne 
dans 72 % des cas. Les cas de mauvaise 
detection sont dans beaucoup de cas dus aux 
niveaux precedents. Les scores moyens 
obtenus individuellement sur chacun des six 
locuteurs pour les differentes macro-classes 
sont donnes en figure 5. II est egalement 
possible d'affiner la detection de macro- 
classe en ajoutant pour les consonnes, un 



sous-reseau specialise dans la 
detection du voisement. 




SSSSff 



Figure 5. Resultats de classification par 
locuteur des sous-reseaux specialises. 



4.1 Detection de l'emphase 

L'emphase est un trait 
phonetique caracterisant 4 consonnes, 
2 plosives : /t/,/d/ et 2 fricatives : 
/5/,/s/). 

Ces consonnes sont articulees 
dans la partie anterieure de la cavite 
buccale, la racine de la langue est 
reportee en arriere contre la parois 
pharyngale posterieure et un 
creusement de la langue est observe. 
Acoustiquement, elles se caracterisent 
par l'elevation de la transition de FI et 
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specialises dans la detection des traits 
phonetiques d'emphase et de gemination 
sont adjoints dans la perspective de mesurer 
l'aptitude des reseaux neuromimetiques a 
deceler ce type de traits phonetiques (tres 
subtils) specifiques a la langue arabe. 
L'architecture de ces 2 sous-reseaux est 
analogue a celle des plosives (27-40-2). 

4. Resultats et commentaires 

L'originalite de la phonetique arabe se 
fonde, pour une grande partie sur la 
pertinence de la dur6e dans le systeme 
vocalique et sur la presence de consonnes 
emphatiques. Une autre caracteristique 
determinante est la gemination. Celle-ci joue 
un rdle fondamental dans le developpement 
morphologique nominal et verbal. Ces 
aspects particuliers focaliseront notre interet 
dans la comparaison des deux systemes 
d'identification des macro-classes. 

Le corpus de test a ete prononce 
l'apprentissage et a la validation croisee. Les 
stimuli sont constitues de 40 occurrences 
VCV et de 20 phrases (Arabe standard) ou 
les frequences d'apparition des phonemes, 
sont respectees [7]. Le test concerne : les 14- 
fricatives : 



/ l /£/,/JVi/V'/c/ l /^'/oV'/»/«/c/'/^'/o-/'/ t >/'/^/ 

E /./fc 

soit respectivement en AP: /f/, /s/, 

/sf,M,M, /h/, /{ /, /e /, / x /, /5/, 

/5/,/y/,/e/,/3/ 
les 8 plosives : 

- soit respectivement en API : 
/t/,/t/,/k/,/b/,/d/,/d/,/q/,/?/ ; 

- les 2 liquides : /I, J/ ; /r,j/ ; 
les2nasales: /n,u/ ; /m,^/ ; 

les 3 voyelles braves : /a/, /u/, /i/; 

- les 3 voyelles longues :/aa/, /uu/, /ii/ . 

Au total, le test a porte sur 852 
voyelles, 384 fricatives, 248 plosives, 
164 nasales et 168 liquides. 

Les semi-voyelles sont assimi!6es 
aux voyelles correspondantes. 

Une suite suppl6mentaire de 
108 occurrences VCV dont la 
consonne est une fricative gemin6e a 
et6 testee. Le choix de tenter la 
detection de la gemination 
independamment des autres 
consonnes est deiib6re, dans la mesure 
ou phonetiquement il n'existe pas de 
consonnes g6minees (les utiliser dans 
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competence les reseaux parait moins 
contraignante. Cependant, dans le cas 
particulier de la langue arabe, des argument 
plaident au contraire pour la structure que 
nous avons adoptee. Ces arguments sont les 
suivants : 

□ les fricatives represented a elles seules 
50 % du systeme consonantique arabe ; 

□ les plosives se realisent dans des lieux 
d'articulation disperses (uvulaire, 
glottale, vela : re alveolaires, et 
bilabiale). II n'existe pas de /p/ ni de 
/g/ en arabe; 

□ il n'existe pas de voyelles nasales. Si 
une nasalite est rencontree, elle ne 
peut etre que la realisation d'une 
consonne nasale ; 

Q les classes situees dans les bas niveaux 

(liquides et nasales) contiennent peu 

d'elements (2 liquides, 2 nasales). 

Ainsi, les taches devolues aux niveaux 

superieurs sont caracterisees par 3 aspects 

importants qui justifient leur position dans le 

systeme de test (cf figure 4) et qui 

minimisent la penalisation des niveaux 

inferieurs, ce sont : 



□ Les frequences d'apparition des 
macro-classes lors de l'elocution 
(a eux seuls les 2 premiers 
niveaux :voyelles et fricatives 
traitent environ 90 % des cas, 
l'elocution) 

□ la simplicity de leur tache de 
discrimination car les cas traites 
sont disperses dans le lieu 
d'articulation (pour les fricatives 
et les plosives) 

leur taux de reussite lors de la 
validation croisee. 
Lorsque une identification 
arrive au dernier reseau (celui des 
liquides) sans possibility de 
classification, une ambiguite est 
decretee. Dans nos experiences, ce 
dernier cas est considere comme un 
6chec. Dans le cas de la 

discrimination voyelle breve / voyelle 
longue, nous pouvons prejuger des 
difficultes de notre systeme a la 
realiser. En effet, et c'est la un 
probleme majeur des reseaux de 
neurones: l'integration de la 
composante temporelle des 

evenements acoustiques. Des reseaux 
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3.3 Experiences de classification 

La m^thode de validation croisee, 
utile pour affiner une architecture de 
reseau et determiner les conditions 
optimales de fonctionnement, nous 
permet egalement d'hierarchiser les sous- 
reseaux selon leur competence a deceler la 
macro-classe consideree. En effet, au vu 
des resultats d'identification obtenus par 
chaque sous-reseau sur une partie du 
corpus d'apprentissage (cf tableau 3), il 
apparait que certaines taches sont plus 
aisement remplies que d'autres. Dans le 
systeme de test, les differents sous- 
reseaux sont sollicites par ordre 
decroissant de leur competence. 



Dans le systeme hierarchise 
propose (cf figure 4), une simple 
detection des voyelles est sollicitee 
dans un premier temps. Cette 
classification est rendue plus aisee par 
le fait que la langue arabe est une 
langue essentiellement consonantique 
et ne contient done que peu de 
voyelles (3 voyelles breves :/a/, /u/, 
/i/ et leurs correspondantes longues : 
/aa/, /uu/ et /ii/). Un deuxieme 
argument plaide en faveur de cette 
discrimination et le fait que la langue 
arabe ne contient pas de voyelles 
nasales. La confusion voyelle / 
consonne due a la nasality n'a pas lieu 
d'etre. 



rTau 


Architecture 


w, 


— 


T,„ 


Voyelle- 
consonne 


27-35-2 


634 


12 


98% 


Voyelles 


27-35-3 


397 


17 


92% 


Fricatives 


27-38-2 


226 


20 


92% 


Plosives 


27-40-2 


175 


39 


82% 


Nasales 


27-J0-2 


84 


22 


79% 


Uquuies 


27-35-2 


78 


23 


77% 



Tableau 3.Taux moyen d'identification des macro- 
classes en validation croisee. 



L'architecture et la disposition 
de la macro-classe dans le systeme 
global dependent des resultats de la 
validation croisee obtenu par chaque 
sous-reseau (cf tableau 3). La structure 
hierarchisee (pipeline) de ce systeme 
peut sembler inadequate dans la 
mesure ou les reseaux situes en 
profondeur (les plus a droite) sont 
penalises. Une architecture parallele 
mettant au meme niveau de 






AL-LISSAH AL»ARAB? 



ttt 



emphatique g6min6e 



©m © 



© 



[ vovelle J [ tricative J [ plosive J [ nasale 

^v ,_ activate * _ T " T 



© © © © © 

1r_J:Jt _fliJ f 



i r 



Normalisation 
des entrees 



1 



Analyse PLP + energie + TPZ 






Segment de signal 
Figure 4. structure du systeme neuronal de detection des macro-classes arabes. 
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3. Description generate du systeme 

La structure du systeme que nous 
proposons (schematisee en figure 4) est 
constitute d'un ensemble de reseaux de 
neurones simplifies auxquels nous avons 
attribue des sous-taches de classification en 
vue de l'identification globale des macro- 
classes et de traits phonetiques de l'arabe. 
Chaque sous-reseau se specialise dans la 
discrimination d'une classe (et une seule) par 
rapport aux autres. L'entrainement de 
chaque unite specialisee s'effectue sur tout le 
corpus d'apprentissage. 

Lors de l'apprentissage, un flot de 
donnees segmentees en macro-classes est 
presente a l'entree des reseaux. 
L'apprentissage etant supervise, la base de 
donnees est 6galement etiquette en macro- 
classes voyelles, fricatives, plosives, nasales 
et liquides notees respectivement:V, S. Q. N 
etL. 

3.1 L'identification 

Deux types de classification de 
sequences inconnues sont effectuees. L'une 
grossiere, ayant pour objectif la detection des 
macro-classes (V, S, Q, N, L), la seconde plus 
fine, tente de deceler le trait d'emphase et de 



gemination sur les plosives et 
fricatives. Un affinement de la 
detection des voyelles est egalement 
op£r£ par un reseau specialise. 

Apr&s avoir subi une 
normalisation temporelle les vecteurs 
acoustiques sont tout d'abord injectes 
dans le reseau Voyelle (note 1 dans la 
figure 4) charge de la discrimination 
grossiere entre voyelle et consonne. 
lis progressent ensuite dans les 
reseaux successifs S, Q, N et L (de 
gauche a droite et notes 
respectivement 2, 3, 4, 5 dans la figure 
4). Selon l'activation des deux sorties 
d'un reseau donne, le processus 
s'arrete si la macro-classe est deceive 
sinon une activation du reseau 
adjacent est actionnee. Un echec du 
systeme global est comptabilise si le 
dernier reseau est atteint sans qu'il y 
ait discrimination. Lorsque la macro- 
classe QouS est detectee les reseaux 
emphase (note 2') et gemination (note 
3') sont actives. 
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les performances de reseau apres avoir 
augmente, se degradent a partir d'un certain 
seuil du nombre d'unites cachees par 
exemple, cette valeur est approximativement 
de 38 pour le reseau des fricatives. Cette 
experience est effectuee en utilisant 
1'analyseur le plus performant a savoir celui 
utilisant les coefficients PLP, le TPZ, 
l'energie et leurs derivees. 



20 25 30 3 40 42 



figure 2 : Validation du nombre optimal d'unites 
cachees 



donnes en figure 3, montrent qu'une 
valeur de 0.4 pour n est un bon 
compromis entre le temps 
d'apprentissage et la generalisation. 

Les differentes formes a 
apprendre sont presentees de fagon 
alternees. L'approche que nous 
avons utilisee a pour avantage de 
faciliter l'apprentissage car la tache 
de discrimination brnaire ne 
necessite pas un grand nombre de 
cycles et chaque sous-reseau est 
'initio independamment des autres. 
Lors de la phase de reconnaissance, 
il n'est exige de lui qu'une 
specialisation dans le reperage 
d'une seule (et une seule) classe 
phonetique parmi les autres. 



Un autre probleme est le choix de la 
constante d'apprentissage du gradient notee 
gen6ralement r| . Une validation des sous- 
reseaux a ete effectuee pour differentes 
valeurs de r\ avec le m6me nombre 
d'iterations. Le temps d'apprentissage 
depend fortement du choix de cette 
constante. Pour les conditions d'initialisation 
enoncees precedemment, les resultats 



figure 3 Erreur globale en fonction de la 
constante d'apprentissage 
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utilisant les coefficients LPCC (coefficients 
cepstraux de prediction) [4, l'energie et le 
taux de passage par zero ainsi que leurs 
derivees premieres. L'idee de base de 
i'analyse PLP est d'effectuer un pre- 
traitement sur le signal vocal dans le but 
d'en extraire une representation 
reproduisant les caractenstiques de la 
reponse du systeme auditif humain. Une 
analyse par prediction lineaire classique 
(LPC) est ensuite appliquee sur le signal 
resultant. 

Les coefficients PLP combines avec les 
derives de l'energie et le TPZ sont ceux qui 
donnent les meilleurs resultats comme le 
montre le tableau 2. la validation est 
effectuee sur le sous-r6seau de classification 
des voyelles. Pour ce faire, un corpus de 
validation croisee a ete etabli. II est constitue 
de 414 voyelles, 246 fricatives, 214 plosives, 
106 nasales et 101 liquides. La validation des 
sous-reseaux a 6te effectuee en utilisant des 
coefficients LPCC (coefficients cepstraux de 
prediction), les coefficients PLP 
(perceptuels), l'energie (En), et le taux de 
passage par zero (TPZ) ainsi que leurs 
derivees premieres (dEn et dTPZ). Les 
memes conditions d'experiences (nombre 
d'iterations, constantes d'apprentissage, ...) 



ont 6te utilisees lors des differentes 
experimentations. Les resultats de la 
validation montrent une nette 
superiorite de la modelisation auditive 
par rapport a la modelisation 
classique. Un gain en temps 
d'apprentissage (le nombre d'unites 
d'entree est reduit) est egalement 
observe. La taille du reseau ayant 
egalement diminu6 le nombre de 
poids et biais a memoriser diminuera 
sensiblement. 



Types d'entrGes 


Unites 
d'en trees 


Taux 


36 LPPCC 


36 


89% 


15PLP 


15 


87% 


36LPCC + 3TPZ + 3EN 


42 


90% 


15 PLP + 3TPZ + 3EN 


21 


91% 


36LPC +3TPZ 
+3EN++3dEN+3dTPZ 


48 


91 % 


15PLP+ +3TPZ 
+3EN++3Den+3dTPZ 


27 


92% 



Tableau 2 : Performance des sous-reseaux avec 

differents types d'analyses. Evaluation sur 384 

segments de voyelles breves 

2.5 Architecture et constante 
d'apprentissage 

Le meme materiau (corpus 
d'apprentissage et de validation) est 
utilise pour determiner le nombre 
optimal d'unites cachees. Nous 
remarquons (courbe en figure 2) que 
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un nombre inferieur a 3 trames par segment 
est rencontre 1 . 



Unites d'entree 
OOO — OO OOO-OO OOO-OO 

1 \ \/t\ 



trame 1 trame t1 trame t2 trame t3 
Segment Si 

Figure 1. Schema de la normalisation temporelle des 
donnees. 

Si m est le nombre de trames par 
segment et P la dimension du vecteur 
acoustique, alors : 

nl = n3 = m/3 
et 

n2 = m/3 + (m = 3) 

nl, n2 et n3 etant respectivement le 
nombre de trames sur le premier, deuxieme 
et troisieme intervalle sur lequel s'effectue la 
moyenne des vecteurs de parametres. Les 



entrees Ej presentees aux sous-reseaux 
sont donnees par l'expression 
suivante: 
PourK={0,...,P-l} 



(S. 



Cijk pourj = {0,1 P-1} 






2' 



C ijkP ourj = {2P 3P-1} 

n1+n2 

Cijk : k ieme composante du vecteur de la 
trame i, participant au calcul de I'entree j. 

Le nombre d'unites d'entres sera de 

3P. 

2.4. Analyse acousHque et type 

d'entrees 

Differentes analyses 

acoustiques ont ete testees. Le but 
etant de determiner celle qui 
donnerait le meilleur compromis 
entre la rapidite d'apprentissage et la 
capacite de generalisation. Pour ce 
faire, un corpus de validation croisee 
a ete etabli. Un apprentissage des 
sous-reseaux a ete effectue en 



1 Ce cas ne peut Stre 6vit6 en ecoutant la dur6e de trame 
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l'apprentissage sont finalement donnees par 
1'expression suivante : 

pw'ij 



|w'j| 

Les biais sont initialises a des valeurs 
aleatoires comprises entre -p et +p. 

Cette initialisation requiert 

l'utilisation de la fonction d'activation 
bipolaire. Comme le montre le tableaul pour 
le probleme du XOR, une reduction non 
negligeable du temps d'apprentissage est 
observee dans ce cas. 





Initialisation 
Aleatoire 


Initialisation 
NGUYEN- 
WIDROW 


XOR binaire 


2891 


1935 


XOR bipolaire 


387 


224 


XOR bipolaire 
(-0.8, +0.8) 


264 


127 



Tableau 1. Temps d'apprentissage (en nombre de 

cycles) pour differentes configurations de 

l'initialisation des reseaux 



2.3. La normalisation des entrees 

La gestion de la dynamique 
temporelle par les reseaux du type 
MLP reste leur grand point faible. 
Ceux-ci ne sont pas capables de gerer 
les distorions temporelles non 
apprises. Dans le cas de la parole, 
chaque segment contient un nombre 
variable de trames. Dans le cas d'une 
classification statique ou l'architecture 
des reseaux est figee, cette difficulty 
doit etre levee. Le systeme proposee 
ici, s'en affranchit apres avoir dans un 
premier temps, segmente les donnees 
sur les phases sables de chaque 
phoneme, puis en divisant chaque 
segment en trois intervalles sur 
lesquelles on effectue un moyennage 
des vecteurs acoustiques. Par 
consequent, le nombre de parametres 
presented a l'entr6e est toujours fixe 
quelque soit la longueur du segment. 
Le nombre d'unites d'entrees sera 
toujours 6gal a 3 fois la taille du 
vecteur acoustique de la trame. Cette 
procedure est illustree par le schema 
donn6 en figure 1. une procedure 
particuliere gere les cas extremes ou 
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ainsi que la gestion de l'aspect dynamique de 
la parole sont a effectuer. 

2.1. Le conditionnement 

La structure du MLP comporte 
plusieurs couches, ce qui permet de separer 
des formes non lineairement separables. 
Cependant, il a 6te d6montre que toute 
fonction continue de {-1, +l}n dans R, 
pouvait etre approchee uniformement par 
un r6seau possedant une seule couche cachee 
d'unites sigmoi'des. 



Concernant la 

d'apprentissage, nous avons opte dans nos 
experiences pour l'utilisation d'un gradient 
quasi-stochastique. En effet, nous avons 
choisi de modifier les poids et biais du 
reseau aprfes un cycle d'apprentissage afin 
que 1'ordre de presentation des exemples & 
l'entr6e n'influe pas sur l'apprentissage. Par 
ailleurs, cette approche nous affranchit de 
l'utilisation de facteurs tels que le moment 
d'inertie et la decroissance exponentielle. 
Ceux-ci etant surtout utiles pour les 
gradients deterministes afin d'eviter dt 
tomber dans un minimum local. 



2.2. l'initialisation 

Les valeurs initiales des poids 
et biais sont determinates pour le 
temps et la quality de l'apprentissage. 
II faut se situer entre les deux cas 
extremes : allouer aux poids des 
valeurs initiales trop faibles a pour 
consequence un apprentissage tres 
long, en revanche des valeurs trop 
elevees entrainant une saturation des 
cellules sans qu'il y ait apprentissage 
effectif. Dans notre cas, une procedure 
particuliere d'initialisation des poids 
et biais est utilisee : celle de 
NGUYEN- WINDROW [10]. Celle-ci 
consiste a initialiser tout d'abord a des 
valeurs comprises entre -n et +|i, les 
poids des unites notes w'ij, avec (i=l, 
...,n) et (j=l,...,p), n etant le nombre 
d'unites d'entrees, p le nombre 
d'unites cachees. Pour determiner les 
poids et biais retenus pour 
1'initialisation de l'apprentissage, nous 
definissons un facteur d'echelle note p, 
avec p=0.7p 1/n, puis nous calculons 
le facteur de normalisation de la 
couche cachee, | | w'j | | . Les poids 
retenus pour rinitialisation de 
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1. Introduction 

Les caracteristiques essentielles des 
reseaux neuromimetiques sont en general, 
leur capacite d'apprentissage a partir 
d'exemples, leur adaptability leur 
robustesse aux donnees bruitees ou 
manquantes et en reconnaissance de la 
parole, leur puissance de discrimination 
pour diviser l'espace de parametres 
acoustiques en classes phonetiques [11]. De 
nombreuses implementations de ces 
reseaux ont ete proposees dans la litterature 
[3]. La structure la plus repandue est celle 
du reseau multi-couches (Multi-layer 
Perception, MLP) ce type de reseau est 
capable d'apprendre et de generaliser sur 
les relations complexes et non lineaires 
reliant l'espace des vecteurs acoustiques et 
les classes phonetiques que 1'on desire 
reconnaitre. 

Dans cet article, il est question de la 
reconnaissance automatique par des sous- 
reseaux neuronaux a multi-couches de 
macro-classes phonetiques de l'arabe. Nous 
focaliserons nos experimentations sur les 
classes specifiques a la langue arabe. Ces 
macro-classes sont les voyelles longues et 
breves, les fricatives emphatiques ainsi que 



les fricatives geminees. 

2- Reconnaissance de macro-classes 
par les reseaux de neurones 

Toute utilisation des reseaux 
neuronaux implique necessairement 
un ajustement des parametres 
concernant la strategic 

d'apprentissage ainsi que 

l'architecture du reseau. A defaut de 
methode automatique de recherche de 
ces parametres (tels que le nombre 
caches, le nombre d'iterations, les 
constantes d'apprentissage etc.), 
nous proposons une methode 
heuristique basee sur un aspect 
modulaire des reseaux de neurones 
auxquelles nous attribuons une sous- 
tache de ridentification globale des 
macro-classes et une optimisation 
independante de ces modules. Celle-ci 
est realisee au moyen d'une validation 
croisee qui permettra d'ajuster tous les 
parametres des reseaux en observant 
leur taux de reussite pour differentes 
valeurs du parametre a optimiser. 
Cette tache est tres aisee du fait de la 
simplicite du sous-reseau a entrainer. 
Le codage des sequences d'entrees 
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Simplified sub-neural networks for phonetic 

FEATURES RECOGNITION OF ARABIC 



This paper deals with a new 
indicatives features recognition system for 
Arabic witch uses a set of a simplified 
version of sub-neural networks (SNN). We 
have assigned classification sub-tasks to 
those sub-networks in order to globally 
identify the macro-classes and the Arabic 
phonetic aspects. 

This approach leads to many 
advantages by the fact that the training 
phase become a straightforward task and 
consequently the SNN system can be 
incorporated easily in the information 
retrieval packages wich use human voice as 
media. In addition to that, the distributed 
structure seems to be appropriate to 
characterize the Arabic language in the field 
of phoneme recognition. 

For the analysis of speech the 
perceptual linear predictive (PLP) technique 
is used. This technique use concepts from 
psychophysics of hearing to derive an 
estimate of the auditory spectrum. The 



performance of the system has been 
tested in experiments using 20 
phonetically balanced phrases and 40 
stimuli of CVCV non words uttered 
by 6 (3 male and 3 female) Algerian 
native speakers. Our interest goes to 
the particularities of Arabic such as 
geminate and emphatic consonants 
and vowel duration. The results show 
that SNN achieved well in pure 
identification and they proved that the 
automatic approach we carried out, 
constitutes a very promising and 
cheap way to integrate an Arabic 
voice recognition system in the 
modern packages dedicated to 
automatic translation and/ or 

dictation. 
Keywords : 

Neural networks - Arabic language - 
speech recognition - perceptual 
analysis. 



UN systeme connexioniste modulaire pour la reconnaissance 

PES TRAITS FHONETIQUES PE L'ARABE. 

oLi^jL^uJI oiU^i f^Lu ,^1* 4 «_.»■/»•; j A*iu jtUl ^j*)! f 5LSJI JU ^ij/uJi I.X-..X* L*Uii <L>Ul oju» J ^i^O 

lioJUJI 1.UJJI j Uij.-Kf,r.l JSi\ iibjkJI i^iljo*. j-aa- cA*i .Sjelik*"!!! 

0i-*3 J! (ijji L« ,jLu?l -^ ^-Jl *-l* *^l« 6* <3^l cr- 1 ^ 1 J*"-*^ 1 J* L;x,:lc, ***^ JI l^V J* 1 * 3 J " 

J^4jJ| iJiiSl J T'UjJ'il ^LJUj feujuJl iaijji J^-fcj Uj yiuuJI Lj-euu y* **l3 -LJ^UjLjL <>ojjJ LmA gll ol3u-j ~ 

(Netscape Communicator) : g>kjt JX» o^kUl oUJJmJI ^Ja «_ij<u)l« i±*>Jl ^Iju* j UU- Lfj 

*»-» ^j oL^Jl jj .(tLJ 3 j JUj 3) ojSJLSh *5~> *zj%&-~J 6* iJjSi* oLjLm JJL. ^ ou£L-.l ^1 oLjkiJl 
I jSj *zi>Jl ci^oJl j .LEuJl 8jjd ^^Jb jLuj <>il>OL-J t Uij* ojiy.. J** J* ^U*"}!! .UajJI JjjJslu L^jIc J n-* t ll tjIjuJI 

Resume : 

Nous d6crivons dans ce papier une approche de reconnaissance automatique de traits phonetiques 
de l'arabe qui utilise des sous-reseaux de neurones formels. L'analyse acoustique etant effectuee par la 
technique de prediction lineaire perceptive (PLP). Un corpus d'apprentissage et de test prononc6 par 6 
locuteurs algeriens est etabli afin d'evaluer les performances du systeme. Nous discutons les resultats 
obtenus par le systeme d'identification des macros-classes en nous focalisant sur les traits caracteristiques de 
l'arabe que sont 1'emphase, la gemination et la duree. A Tissue, nous concluons sur les performances relatives 
des methodes neuromimetiques en identification pure ainsi que leur capacite a prendre en ligne de compte 
les problemes lies a la dur6e phonologique. 

MOTS CLEFS : Reconnaissance de la parole - reseaux de neurones - Analyse perceptuelle - langue Arabe. 



j;i>»ji - irt-y^snij r ^Ljj c***x s?j'j* i ~ L!- 

Mj* ~ J* 5 */ (^J* -*i>* *"** 
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expressed as derived words. However, the 
concept realised by the English word 
shredder involves considerable amount of 
force and external power. This means that we 
should exclude inputs that do not indicate 
intensification. Accordingly, The correct 
derivation can be achieved through mould 

( 5 W^fa'alat machine derivation. The 

usefulness of core meanings suggested for this 
derivation should be left to the speakers' 
common-sense or, alternatively, should be 
judged by consulting a modern corpus. 

5 Conclusions 

In this paper we introduced a new 
approach to Arabic lexicalisation that is based 
on derivation. We argued that Arabic has a 
morphology that is different from that of 
English and existing lexicalisation techniques 
are not necessarily useful for Arabic. 
Derivation in Arabic is a major word- 
formation process that associates derivational 
processes with semantic features. These 
features interacts with meaning 
representations expressed by Arabic 
consonantal roots— core meanings. The 



semantic specification of Arabic derivation 
can be exploited to states links between 
semantic descriptions and derived words in 
their final forms. 

The system we proposed in this paper is 
meant to generate Arabic terminology. 
Arabic derivation provides the means for 
mapping technological concepts under 
specific subjects into certain moulds. We 
briefly discussed the specifications of 
semantic features motivated by these moulds. 
We demonstrated our approach by some 
examples from a generator that is designed 
and implemented based on semantic aspects 
of Arabic derivation. 

The arguments introduced in this paper 
open the door towards a thorough 
investigation of semantic aspects of Arabic 
derivation. Such aspects, when carefully 
studied will benefit the process of generating 
Arabic terminology and enhance the 
performance of systems that implement 
semantic mapping such as NLG and MT 
systems. 
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specific type of instrument than the first one. 
This is due to the introduction of 
intensification in its set of semantic features. 
Accordingly, it will be classified under 



machine. The, root in this case will be 
mapped to the mould that is associated with 
machine derivation << lu» fa"51at). 



Input 


Outputs 


Core-meaning : mince- 1 


Mould: <U> 


root: f j O 


Features : instrument- situation, action 


Word: 


^> 


Core-meaning : mince- 1 


Mould: *Jui 


Root: f j J» 


Features : instrument-situation, intensified-action. 


Word: 


5>l> 


Core-meaning : cut-1 


Mould: ~*ljl. 


root: {_ -W 3 


Features : instrument- situation, action 


Word: 


<-ki. 


Core-meaning : cut-1 


Mould: *JUi 


Root: ^ J. j 


Features : instrument-situation, intensified-action. 


Word: 


ipUJ 



Table 4. 

Examples in Table 4.2 are meant to test 
the generator with inputs that aim to generate 
possible terminology for new concepts appear 
in other languages such as the one realised by 
the English word shredder. To do so, we 
need to suggest a core meaning that is linked 
to a consonantal root. Moreover, semantic 
features need to be mentioned in the input in 
order to allow the derivation of a possible 
mould. In Table 4.2 the specified concept is 



: Example2 

linked to two possible core meanings 
associated with two roots, namely, ^j^frm 
and^ J, j q t ') which appear in the two 
Arabic verbs ^/farama) "to mince" and (^ 
qata'a) "to cut". In addition, we associate 
each core meaning in the input with two sets 
of semantic features characterised by the 
presence/absence of intensification. The 
output shows four different possibilities 
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words, on the other hand, are derived from 
consonantal roots and we cannot judge their 
establishment in the language use. To do so 
we need to consult an MSA corpus. Such a 
corpus is, unfortunately, not available, The 
new Arabic terminology are potential words. 



We tried GLAD with some semantic inputs 
(expressing the principles stated in this paper) 
to show the possibility of generating now 
Arabic terminology from disambiguated 
semantic descriptions. Some inputs and their 
results summarised in the following: 



Input 


Outputs 


Core-meaning : rule-1 


Mould : 


^ 


root :j J* ^ 


Features : instrument- situation, action 


Word: ;>— 


Core-meaning : wash-1 


Mould 


: *l\»i 


Root : J s £ 


Features : instrument-situation, intensified-action. 


Word :aJu^ 



Table 4. 

Table 4.1 shows the normal behaviour 
of the generator when disambiguated semantic 
inputs are provided to generate actual words. 
These inputs include a description of a core 
meaning (GLAD KB us" English verbs to 
name core meanings that are associated with 
roots, the number augmented to each verb 
indicates the corresponding sense as defined 
in the WordNet [ Miller 95]), and a set of 
semantic features (usually linked to those 
associated with moulds). The reader should 
note that the generator utilises a complex 
knowledge-base which is different in its size 
from what we have here. Semantic 
restrictions in the original knowledge-base are 



1: Example 1 

well defined in a way the prevents ill- 
derivation from taking place during 
classification time. When the first input 
mentioned above is given to the generator it 
will be classified tinder causative action and 
instrument situation at the same time. The 
mould for instrument will override any 
previous value and the inference mechanisms 
will reason about the root. This will be 
followed by another step from the 
mechanisms to fill in the mould template 
using root letters. The result is a derived 
word that describes an instrument. The same 
process will repeated for the second input. 
However, the second input describes a more 
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mechanisms such default and multiple 
inheritance, and structured relations such as 
subsumption. This integration allows for 
expressive representation of Arabic 
derivation. The reasoning mechanisms of 
classification-based systems are based on 
classification and inheritance. The 
knowledge-base is easy to maintain and 
modify if necessary. In addition, semantic 
descriptions can be efficiently mapped onto 
language specific syntactic and lexical 
representations. 

4-.2 Building the Generator 

The Generator for Lexemes in Arabic 
Derivation (GLAD) is implemented as a 
prototype to map disambiguated semantic 
descriptions to Arabic derived words 
[AUabri97]. GLAD is composed of severed 
components a semantic disambiguator, a 
user-interface, knowledge components and 
an automatic classifier .Of these, the 
semantic disambiguator is not implemented 
and the automatic classifier is the I 1 classifier 
[Reiter92]. The input to the system consists 
of semantic descriptions describing a 
particular situation. The input specifies a core 
meaning and role specification sets for 
situation participants. The classifier proceeds 
by classifying role specification sets to 



identify role relations. After this initial 
classification, role relations and the core 
meaning are used to build a general-input 
class that is interpreted as an II class 
definition. The general-input class is used in 
another stage of classification to place the 
input in the proper place in the situation 
subtaxonomy. After classifying the general- 
input class, inference mechanisms are used to 
reason about the surface realisation of the 
classified input (using the inherited root and 
mould). Information resulting from this 
classification process (the output of the proper 
generation) is pawed on to the user-interface. 
The output specifies morphological, syntactic 
and semantic information for the classified 
input. Morphological information includes a 
root and an eligible mould. Syntactic 
information describes syntactic arguments for 
the classified concepts and their case-ending 
marks. Finally, semantic information names 
the parent(s) of the classified class in the 
taxonomy. 

4.3 Examples 

GLAD was originally designed and 
implemented to generate Arabic derived 
words making a distinguish between actual 
and potential words [A1-JABRI9] 1 . Actual 
words are those exist in the Arabic lexicon 
and, in addition, their use is well established 
by the speakers of the language. Potential 
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In Figure 3. 1, the topmost class is thing 
which subcategorises for two subclasses: 
Core-meaning and Situation. Core-meaning 
subsumes inner layer semantic classes while 
Situation subsumes outer layer classes. 
Moreover, Situation is a general class that 
interface our domain with the external world 
where every derivation in our domain is 
linked to this class. For example an action 
concept is subsumed by Situation (e.g, the 

concept expressed by s =- hassaba" to 

calculate" which is realised by mould i }~-^ 
fa'ala/ Similarly, the concept that is linked to 
the action concept in the previous example 
and focuses on machine derivation is also 
subsumed by Situation (e-g., the concept 
expressed by </!—>■ hassabt which is realised 
by mould *JUi fa"alat), as shown in Figure 3.1 . 

In a taxonomy the subsumption relation 
permits the assimilation of new concepts into 
it In Knowledge Representation (KR) systems 
attempts have been made to allow the 
automatic insertion of a given description into 
a structured taxonomy. KL-ONE was the first 
system to allow the automatic classification 
of new concepts by assimilating them into the 
taxonomy on the basis of their subsumption 
relationships [Brachman85]. Once a concept 
is assimilated in a taxonomy it inherits 



properties from other classes based on its 
subsumption relation These properties, in our 
case, include linguistic properties such as 
moulds and roots. 

4.1 Choice of Formalism 

In order to implement lexicalisation 
based on derivation we looked at various 
lexical formalisms and explored the 
usefulness of these formalisms with regard to 
Arabic derivation. In general, lexical 
representation formalisms can be classified 
into unification-based systems inheritance- 
based systems and those that combine both 
mechanisms. Basic unification-based 

formalisms do not provide a proper way to 
represent non-monotonic inheritance, which is 
needed to eliminate redundancies in the 
representation of semantic aspects of Arabic 
derivation. Systems that are based only on 
inheritance mechanisms have limitations 
when used to implement the two-layer 
semantics. Such systems do not support an 
automatic way to constraint derivation and do 
not support automatic classification. When 
looking for a formalism for expressing the 
semantics of Arabic derivation, we suggest 
that classification-based systems seem to be 
the best available choice. Classification- 
based systems are built around taxonomies 
and integrate knowledge representation 



AL-ysa&iM *ml-arabj 



support Arabic lexicalisation. Semantic 
interactions motivated by derivation as we 
describe above, can be expressed into two 
layer semantics. An outer layer dealing with 
the semantic features associated with moulds 
and an inner layer dealing with core meaning. 
The outer layer semantic features, in our 
domain (i.e, terminology derivation), are 
place, instrument and machine. These 
features need to interact with action concepts 
(causative and cause neutral). Action 
concepts, in turn, are formed by means of 
interactions between action as an outer layer 
semantic feature and core meanings as inner 
layer representations, These semantic 
interactions can be organised as a special type 



of semantic networks known as taxonomic 
organisations. 

A taxonomy is a semantic network that 
organises knowledge according to its level of 
generality. In order to do this, a network 
defines some links that relate more specific 
classes (represented by nodes at some level of 
the network) to more general ones 
(represented by nodes at higher levels). 
Accordingly, the more specific classes are 
said to inherit information from the more 
general classes and the more general classes 
are said to subsume the more specific ones. 
For example, we could organise our domain 
in a taxonomy to express the above 
relationships as in Figure 3. 1.: 




Figure 3. 1: A prototype taxonomy 
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language, and hence, cannot be predicted in 
advance. Nevertheless, applying this 
derivation to causative actions can be used to 
suggest certain derivation realised by words 
that satisfy the needs for new instrumental 
terminology. 

Traditional studies associate 

instruments with three moulds that are 
derived from the causative stems represented 
by mould I, namely, (Ji_*u mifal, >i- mif'al 
and i-JUifa"alat). We, on the other hand, 
associate instruments with the first two 
moulds. The remaining mould describes, for 
us, a different semantic feature which we 
describe later. The moulds with which we 
associate instrument are linked to the 
derivation of verbs under the first mould 
(mould I). For example, ( c ^-^ miftah), "a 
key" is linked to the concept realised by (g» 
fataha) "to open". Similarly, {J*-** miqbad ) 
"a Handle") is linked to the default concept 
realised by (jv ..qabada) "to grasp"). 

3.3 Machine 

Traditionally, machine noun derivation 
is considered to be part of instrument 
derivation. However, with the number of 



commonplace machines growing, Modern 
Standard Arabic (MSA) tends to restrict this 
derivation to one form which becomes more 
productive by time, that is (*3w fa"alt). Below 
we give a definition for machine -s a semantic 
feature: 



Machine is a semantic feature that 
applies to causative action to describe a 
machine that involves either external power 
(such as electricity) or a considerable 
amount of force when performing an action 



Machine, as we define it, is associated 
with the mould (<-Juifa" alt) which we will 
link to mould II but not to mould I (as 
suggested by some traditional studies) due to 
the force property expressed by machine 
concepts. Examples of this derivation are 
found in words such as: (ij^sayyaraFa. car", 
;j ,u Tctyyarat"an "an aircraft", ULJgassalat 
"a washing machine") which are linked to 
intensified concepts derived from ^sayyara 
"to walk/move , ^ Tayyara "to fly", J— ■* 
gassala "to wash). 
4 The Computational Model 

in this section we discuss how semantic 
interactions expressed by Arabic derivation 
can be organised as a semantic network that 



AI-U3SAH AL-AKABi 



numbering system. The majority of derived 
nouns are linked to verb moulds and their 
derivation is described traditionally by means 
of modified verb moulds. 

In this work, productive concepts are 
regarded as being formed by applying features 
associated with noun moulds to core 
meanings which are realised by derivative 
nouns as productive stems. The most 
common productive features in Arabic 
derivation include action-agent, action- 
patient, place, instrument and machine [Al- 
Rajihi84]. 

In the following we describe the 
semantic interaction of the most common 
productive features that have been used 
frequently in deriving terminology, namely, 
place, instrument and machine. 

3.3.1 Place 

Arabic derivational processes provide 
the means for deriving concepts that describe 
other aspects of actions such as physical 
location. Place as a semantic feature, is 
defined as follows: 



Place is a semantic feature that 
interacts with action core meanings to 
derive, without any reference to a particular 
place, concepts that describe places in which 
actions are contained. 



Place, as defined above, is associated 
with the mould (J— ^ mqfal) and is linked to 
default concepts that are represented by the 
mould I — (J— "fa 'ala). For example, from 

i^—^kataba) " to write, (^ — . sakana) " to 
inhabit' and (l^sariba) "to drink " we could 

derive (^—^ maktab) "an office", (^ • 

maskan) "a house" and ( vr-^ Masrab) "a 
place for drinking" respectively. Arabic 
derivation provides other moulds associated 
with the location feature. However, they are 
rarely used and we do not consider them here. 
3.3.2 Instrument 

Instrument as a feature is defined as 
follows: 



Instrument is a productive feature that 
applies to causative actions to describe 
manual tools that can be used to perform 
actions without need for external power. 



Instruments are derived from causative 
actions. However, it is obvious that not all 
causative concepts can be linked to 
instruments. The domain for this derivation 
can be defined by identifying all instrumental 
actions as one class. However, identifying an 
action as an instrumental one is a matter of 
the synchronic usage of the speakers of the 






When forming a concept from semantic 
descriptions, features that can be associated 
with moulds are linked to their moulds and 
representation that can be associated with core .* 
meanings are linked to corresponding 
consonantal roots. This results in providing a 
mould and a root which are enough to form a 
word by mapping the chosen root into the 
selected mould template. For example, a 
semantic description that includes 
intensification as a feature and computing as 
an activity should be linked to mould II ( J-i 

fa"ala ) and the root (v <.- c n s b > * Tne root 
then can be mapped into mould II template to 
form the Arabic word ( s >-hassaba) "to 

calculate". Further more. The concept that 
includes in its description the same concept 
above and, in addition, a pointer to indicate 
that machine derivation is at focus rather 
than the action concept, such a description 
will result in mapping the derivation into 
mould ( 5— lui fa"alat) while keeping the root 
as it was before. This leads to the formation of 

the Arabic word ( *>\ -*■ hassabat) "a 

calculator" as a derived object. 

However, since semantic features 
associated with moulds are too abstract, 
participant roles such as actor and actee may 



be used to direct semantic descriptions to the 
appropriate classes. 

3.3 Productive Concepts 

Since our concerns are going to be with 
the derivation of Arabic terminology, we 
introduce here productive concepts which can 
be defined as follows : 



A productive concept is a concept that 
results from the interactions that hold 
between core meanings and the semantic 
features associated with noun moulds. 



According to the above definition 
semantic interactions that result in forming 
terminological concepts fall under productive 
concepts as nominal derivation. 

Traditionally, Arabic nouns can be 
grouped into two classes as regards to their 
origin: primitive and derivative. The 
primitive nouns are all substantive (e.g., J-^j 
ragul "a man "). The derivative nouns may be 
substantive such as ( C ^-^ miftah "a key") or 
what corresponds, in English to adjectives 
such as (jvj — - maryd ",sick) [wriglit51]. 
Moulds for nouns are numerous and less 
regular than verb moulds. Unlike verb 
moulds, noun moulds have no conventional 
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3.2.1 Concept Formation 

The above discussion indicates that 
forming a concept which is realised by a 
derived word requires two major semantic 
components, a core meaning and mould 
semantic features, Semantically, roots are 
representatives of core meanings in the 
language. A single root describes a core 
meaning that does not account for the full 
meaning of a particular concept, in order to do 
this, it needs additional semantic features 
associated with an applicable mould. Moulds, 
on the other hand, are abstractions, which can 
say something about the common concept of 
the meanings of the words that they represent 
but cannot tell the whole story. Putting 
together the two semantic aspects (i.e., core 
meanings and mould semantic features) 
allows the formation of concepts that describe 
particular situations through the construction 
of derivatives. For example, the concepts 
realised by the Arabic words in Table 3.1 can 
be represented by means of the semantic 
interactions that hold between the core 
meaning associated with (^ o 4 k, t, b), on 

the one hand and the semantic features 
associated with their derivational moulds on 
the other. Thus we are going to view 
derivation as a parallel process of word and 
concept formation. 



The semantic specifications of derived 
concepts vary from one class of concepts to 
another. The semantic variation between 
classes can be identified by the type of 
semantic features associated with moulds and 
the type of core meanings the modify. We 
classify derived concepts into three main 
classes, namely, action, state and derived 
object. Semantic features that modify core 
meanings under action include causation, 
intensification, reciprocation and reflexivity. 
These features are associated with moulds IV, 
II ? III and VII respectively 4 . Semantic features 
under state modify state core meaning to 
generate stative concept such as feeling and 
emotion (e.g ^ — » fariha). Concepts that 
describe derived object utilise features that are 
associated with noun moulds and are linked to 
both action and state concepts. To define 
domains for each class, core meanings are 
also classified into action and state core 
meanings. Such classification is motivated by 
the appearance of a root in a verb represented 
by mould I, whether that verb describes an 
action concept or a stative one. Accordingly, 
action concepts apply only to action core 
meanings while stative concepts apply only to 
state core meanings. Derived objects are 
linked to both of them. 



Not that a feature such as reflexivity could be 
associated with more than mould. 
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morphemes). It is almost always difficult (if 
not impossible) to describe precisely the 
meaning of a consonantal root. We associate 
consonantal roots with core meanings. A core 
meaning is defined as follows: 



A core meaning is a semantic representation 
that appears in a set of derivationally 
related words. 



For example, the Arabic words 
appearing in Table 3.1 share one consonantal 
root, that isv^4 k t b This root is 
associated with a core meaning that has 
something to do with the activity of writing. 

It is also necessary to consider the 
semantics of derivational affixes appearing in 
moulds, These affixes represent morphemes 
that have been added to the mould in a layered 
process. The integration of various layers in 
the mould from result in an integration of 
different morphemes to describe a set of 
semantic features. A semantic feature is 
associated with its mould as a whole unit and 
cannot necessarily be described by means of 
individual morphemes involved in the layered 
process. Accordingly, a semantic feature 
accounts for another level of semantic 
representation and can be defined as follows: 



A semantic feature is a unit of meaning that 
is associated with a mould and that can be 
used to distinguish one concept realised by a 
word sharing the same consonantal root. 



For example, the mould appearing in the 
first row of Table 3,1 describes a general 
action as a semantic feature. Another 
semantic feature is associated with the mould 
in the third row of the same table which 
describes a more specific action: a reciprocal 
action. Reciprocation, in this case, is a 
semantic feature associated with the mould 
(JfiLJ Fa'ala). Semantic features associated 

with moulds can be viewed as semantic 
generalisations in the Arabic word-formation 
system, Such generalisations usually help 
native speakers of Arabic to make educated 
guesses about new words they have never 
heard before. This would mean that mould 
semantic features could help in analysing the 
Arabic word-formation system not only for 
the existing words but also for potential new 
words in the language. In fact, it provides a 
high level representation of semantics that 
integrates words (including new ones) into the 
language system by linking their semantic 
features. 



AL-USSAN AL°ARAS3 



Istiqaq). Derivation, in this context, has been 
a major formation process that incorporates 
words in the Arabic language. The set of 
Arabic terminology includes many derived 
words. Derivation can also be applied to form 
new ones, For example, the following are 
some derived terms that have been "recently" 
introduced in connection with office supplies 
: Sj_&» Mufakkirat "agenda", -uua dabbast 

"stapler", f.yJn Taqwym "calendar", l*\jt- 

kharramat "Perforator and S*U. maqlamat 



"Pen case" (76 jj— SM. >A11 these terms and 

many more are derived from consonantal 
roots according to well defined derivational 
rules. The nominal derivation plays an 
essential role in terminology derivation. 
Arabic morphology provides a set of moulds 
that support the derivation of terminological 
terms under specified Subjects such as 
machine place and time. Table 3.2 lists some 
noun moulds in connection with their 
semantic features. 



Mould 


Transliteration 


Feature 


Example 


Transliteration 


English 


JpU 


Fa'il 


Action-agent 


^•iT 


Katib 


An author 


Jj*i. 


Maf'wl 


Action - patient 


^ 


Maktwb 


A document 


JUi 


Fa"al 


intensified-agent 


f *p 


' Ilam 


a scholar 


J^ 


Mafil 


an event time/placee 


Ai-y. 


Maw 'id 


An appointment 


^ 


Mafal 


An vent place 


^ 


Maktab 


an office 


Jl*i* 


Mif'al 


Instrumenrt 


C^ 


Miftah 


a key 


Jj*l» 


Fa'wl 


Tool 


J^ 


Satwr 


a chopper 


5jUi 


Fa "alt 


Machine 


*A-^ 


hassabt 


a calculator 



Table 3.2: Noun moulds and semantic features 

States, processes and objects. A consonantal 
root accounts for a semantic representation 
that appears in a set of derivationally related 
words. Roots in non - concatenative 
morphology are discontinuous morphemes 
(i.e, they can be interrupted by other 



3.2 Semantic Interactions in Arabic 
Derivation 

Derived words in Arabic are formed by 
applying derivational affixes to consonantal 
roots. Such words are realisations of 
independent concepts that describe actions, 
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The sub-regularity associated with 
Arabic derivation led traditional grammarians, 
to develop a morphonological theory that 
describes Arabic derivation (morphonology is 
constituted by the interaction of morphology 
and phonology [Dressler85]). In this theory, 
medieval grammarians used notations, which 
we will call moulds, to mediate between 
words and their morphological shapes A 
mould is a template that reflects the 
occurrence of consonants and vowels in a 
particular word structure. In the mould 
system, the consonantal root is represented by 
three or four selected letters (J £ O f, 1) or ( O 
J J ^f 11) or depending on whether the root is 
trilateral or quadriliteral (trilateral root 
consists of three Arabic consonants while a 
quadrilateral root consists of four Arabic 
consonants). Vowels and other derivational 
affixes are copied to the mould form 
unchanged, For example, the third column in 
Table 3.1 associates all lexemes in the Table 
with their derivational moulds. 

Moulds were introduced, traditionally, 
to describe derivation and to account for the 
productivity of Arabic word-formation. They 
are widely regarded as a classification system 
for Arabic derived Words. Arabic trilateral 
root-based verbs are classified into fifteen 
moulds. Each mould reflects one instance of 



a possible triliteral consonantal root 
modification. These moulds are generally 
adopted following the work of Arabic 
Grammarians. The convention in Western 
studies is to refer to them by their Roman 
numbers (I - XV) [Wright75]. The derivation 
of quadrilateral verbs and nouns is also 
described in traditional work. Moulds for 
nouns are numerous and less regular than verb 
moulds. Unlike verb moulds, noun moulds 
have no conventional numbering system. 

Arabic derivation associates verb 
moulds with semantic features such as 
causality, intensity, reciprocity, reflexivity and 
human characteristics. For example, mould II 
is always associated with intensity while 
mould IV is associated with causality. Noun 
moulds are also associated with features to 
describe objects such as action agents, action 
patients, tools, instruments, places and 
machines. 

3.1 The Derivation of Arabic Terminology 

In this work, we will refer to derivation 
as the morphological term that describes the 
process of word-formation by means of the 
interactions between roots and derivational 
affixes (including infixes) in Arabic 
morphology. In particular, it is equivalent to 
what Arabic grammarians call (oLi= -< 
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abstractly summarised as mapping semantic, 
configurations onto lexical items (using some 
variants of the, techniques described above), 
the chosen lexical items in the course of 
surface realisation are augmented with 
morphological features; after the syntax tree is 
generated a morphological postprocessor 
inflects the words. This means that 
morphological derivation has not been 
considered in the existing approaches to 
lexicalisation. For example, present-day 
generators (e.g., the Penman project 
[Bateman95]) do not consider the lexical 
relatedness between verbs and their 
derivatives such as write and writer despite 
the productive nature of this derivation in the 
English language. In general Current 
approaches to lexicalisation tend to treat 
concepts as related entities; words, on the 
other hand, are viewed as isolated items that 
just happen to be attached to concepts. These 
approaches have limitations when they are 



applied to highly derived languages such as 
Arabic. For example, in the derived lexicon 
of Arabic (i.e., a lexicon that contains all 
words derived from consonantal roots in 
Arabic); there are clear derivational links 
between words and ignoring them in 
generation (and more importantly in 
lexicalisation) runs against the spirit of the 
language and leads to a great redundancy in 
the KB. 

3 Arabic Derivation 

Arabic derivation forms stems (verbs 
and nouns) by means of consonantal roots and 
derivational affixes, A single root can give 
rise to different derivationally related stems, 
As a consequence, the majority of Arabic 
words (verbs and nouns) are built up from a 
relatively small number of roots. For 
example, an Arabic root and some of its 
derivatives are listed in Table 3. 1 : 



Arabic 
Lexeme 


Transliteration 


Derivational 
mould 


Arabic root 


English lexeme 


English root 


<~r 


kataba 


fa 'ala 


J-* 


ktb 


to write 


write 


^jtr 


katib 


Ja'il 


tfiU 


ktb 


a writer 


write 


Ljb" 


kataba 


fa 'ala 


>■ 


ktb 


to correspond 


corespond 


v^C 


maktab 


mqfal 


J^ 


ktb 


an office 


office 


L- 


maktaba 


mafalat 


ilU. 


ktb 


a libirary 




library 



Table 3.1 : Some lexemes derived from ( o o i) k t b ) 
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frames. While more structure is brought to 
the concept representation by this approach 
the computational cost resulting from 
examining all frames is too high. 
Furthermore, unlike d-nets, despite the use of 
fine-grained semantic distinctions for each 
concept there is no guarantee that the system 
will always come up with an answer, 

As an alternative to the above 
mentioned approaches to legalisation, 
taxonomic knowledge-bases have been 
introduced to bridge the gap between meaning 
representations and linguistic resources, 
Taxonomic knowledge bases for NLG 
organise world entities in semantic networks 
with different levels of abstraction. Concepts 
appear as classes in structured inheritance 
hierarchies organised according to their 
generality (subsumption relationships) where 
the more specific classes inherit properties 
from the more general ones. Roles can also 
be defined to describe relationships between 
different concepts. As a consequence, there is 
more structure that can be exploited in 
lexicalisation [Bateman91]. For example, the 
concept expressed by the word bachelor can 
be defined in a taxonomic K.B as follows: 

PERSON with attributes sex: male, 
age-status: adult, marital-status: unmarried, 



This concept can be subsumed by a concept 
expressed by the word man which has the 
following definition: 

PERSON with attributes sex: male, age- 
status: adult. 

The second concept is more general 
since it contains less information, A typical 
scenario for language generation present-day 
is a semantic representation based on some 
taxonomic knowledge-base which has to be 
verbalised [Stede95]. In contrast to frame- 
based systems, taxonomic knowledge-bases 
define the is-a relationships by an external 
semantic criterion independent from the data 
structure [Woods91]. Some systems utilise 
such representations to implement lexical 
choice by means of automatic classification 
(IDAS [Reiter92). 2 

2.2 Morphological Derivation and Current 
Approaches 

Most of the NLG research has 
concentrated on Indo-European languages and 
within this almost entirely on English. The 
present-day frameworks for generation~the 
systemic approach, the functional unification 
approach and the classification approach have 
all been originally developed having English 
as a target language in mind. Lexicalisation 
models, as a consequence, have been geared 
mainly towards English. Such models can be 



» Automatic classification refers to the ability oT . l systeir .to 
automatically classify with respect to an ex.stmg taxonomy [Woods 921. 
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one of these verbs, the d-net is traversed to 
determine the realisation of the concept based 
on a sequence of queries regarding the 
instance being ingested. Accordingly, the 
concept will be realised as eat if the object is 
solid or drink if the object is liquid and so on. 
However, the use of highly abstract semantic 
primitives in d-nets has made them less 
popular in recent NLG systems. Nevertheless, 
d-nets have proven to be highly influential for 
subsequent work in generation [Stede95]. 

The next generation of lexical choice 
systems organised lexical knowledge as 
inheritance hierarchies in which subordinate 
concepts inherit the properties of their super- 
ordinates (e.g., the LOQUI generator 
[Horacek87]). As a result, the primitives are 
not as abstract as those of d-nets and 
inheritance mechanisms are exploited to 
reduce the redundancy in the representation. 
However, the semantic primitives described 
for concepts remain in general sin- War to 
those of d-nets. The need to constrain 
concepts by means of restrictions (motivated 
by the participant roles of more complex 
concepts describing different types of 
situations) encouraged some researchers to 
explore the possibility of using frames in 
representing concepts expressed by lexical 
items. Typically, a frame-based system 



consists of a collection of data structures 
called frames which represent classes or 
objects. Each frame has a number of data 
elements called slots. Each slot contains 
information about attributes such as values 
and restrictions on possible fillers [Woods92]. 
The DIOGENES system provides a frame for 
every lexical item in the Knowledge-Base 
(KB) in which each frame specifies a concept 
along with some restrictions on particular 
roles of the concepts [Nirenburg88). For 
example, the frame for the word boy has the 
following representation: 



Boy: 


CONCEPT-SLOT: 


person 


SEX: 




male 


AGE 




12-15 


Other 


restrictions on 


concepts can be 



described in a similar way. Typically a frame 
system will include an is-a link (X is-a Y) in 
terms of pointers to more general frames or 
frames from which additional slots with 
default values and other information may be 
inherited. However, in frame-based systems, 
there is no formal criterion for when such 
links should be added to a frame. It is simply 
up to the designer to decide where a concept 
should be inserted into the hierarchy. When 
choosing a word, all frames and their slots 
need to be examined to filter out unrelated 
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of lexical choice and then discuss how dealing 
with a productive derivation such as Arabic 
derivation requires a different model of 
lexicalisation. 

2.1 Lexicalisation Techniques 

Lexical choice (lexicalisation) is a 
process of mapping meaning representations 
onto lexical items (words in the language). A 
generation system will need to identify (all) 
possible words and choose among them the 
best candidate in a particular situation. 
Performing lexical choice is non-trivial 
because the meaning representations are not 
directly linked to words (i.e., a large number 
of words may apply in any situation) and 
choosing the right word requires knowledge 
not only about the semantics but also about 
syntax and pragmatics. In general, lexical 
choice communicates with other processes 
and decisions in an interactive way and the 
consequences of choosing a word might be 
far-reaching and not immediately apparent 
[Zock90,Nogier92). 

Native speakers of a language seem to 
face no difficulties in finding the words to 
express themselves, yet computer-based 
systems need to address the complex 
character of the task. At present, researchers 
have no good insights or indications as to how 



humans perform lexical choice so easily and 
current lexical choosers are still far from the 
performance of humans. Lexical choice is at 
the heart of generation and having good 
lexicalisation systems is important for 
systems that will convey ideas in natural 
languages (e.g., Machine Translation MT 
systems and NLG systems). 

Early approaches in NLG assumed very 
simple connections between words and 
concepts (one-to-one mappings, which have 
sometimes been referred to as capital letter 
semantics). A more sophisticated approach 
was exemplified by the development of 
discrimination nets (also called (d-nets) 
[Goldman75], which map a concept to one of 
the near-synonymous words that represent 
possible realisations of that concept. This is 
achieved by providing for each semantic 
primitive a decision tree with possible words 
attached to its leaves. Accordingly, every 
word sense has associated with it a set of 
defining characteristics. These 

characteristics are predicates which must be 
satisfied by the input conceptual 
representation in order for the input to be 
realised using that word. For example, the, d- 
net for the primitive concept INGEST can be 
related to different verbs such as eat, drink 
and inhale. When trying to map a concept to 



AL-fcJSSAN AL-ARAB) 



applicability to Arabic as a derived 



■ Section 3 provides an overview of 
Arabic derivation and introduces our 
approach to derivation as a semantic 
process. This section describes also the 
derivation of Arabic terminology and their 
semantic specifications, 

■ Section 4 describes the computational 
model which includes building a semantic 
taxonomy and describing possible ways for 
implementing the taxonomy. 

■ Section 5 concludes the paper by 
summarising the ideas presented so far, 

2 Lexical Choice in NLG Systems 

Natural language generation (NLG) is 
the process of realizing communicative 
intentions as text (or speech). Generation is 
often split into strategic generation (what to 
say) and tactical generation (how to say it) 
[Thompson, 77]. In choosing what to say a 
generation system will need to consider how 
the original communicative intention 
determines the meaning to be conveyed, and 
then how this meaning can be organized as a 
sequence of sentence-sized meaning units and 
how these can b? structured. In choosing how 
to say it a generation system will take the 
sentence-sized meaning units and will attempt 
to express them as sentences in the target 



natural language. The consensus view as to 
what processes generation looks as follows 
(McKeown88,Reiter94,Nicolov96] : 

Content Determination: The meaning 
to be conveyed is determined taking into 
account the communicative goals. The, 
semantic structure produced might be 
annotated by rhetorical structure theory 
relations. 

Sentence Planning: Splitting the 
relatively big semantic structure at the output 
of the previous stage into units that can be 
expressed as sentences (or clauses). 

Lexical choice: Choosing content words 
and (abstract) grammatical relations. 

Surface realisation: Choosing syntactic 
structures and introducing closed class words 
(auxiliaries, prepositions). 

Morphology: Performing declination of 

words. 

Synthesising speech/Formatting: 

Producing speech from the syntactic tree 
Alternatively, systems producing written 
output might perform some kind of formatting 
at this stage. 

In this paper we address lexical choice 
in Arabic that is well-known for its 
derivational productivity. We first look more 
closely at the standard notion and techniques 
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I Introduction 

In this paper we introduce a new 
framework for systems that perform Arabic 
lexical choice focusing on Arabic 
terminology. Lexical choice also called 
Lexicalisation, is the process of mapping 
semantic representations onto lexical items 
(words in the language). While native 
speakers of a language seem to face no 
difficulties in finding the words to express 
themselves, computer-based systems need to 
address the complex character of the task. 
Lexical choice is at me heart of generation 
and having good lexicalisation systems is 
important for systems that will convey ideas 
in natural languages (e.g., Machine 
Translation (MT) and Natural Language 
Generation (NLG) systems). The present-day 
frameworks for lexicalisation have all been 
originally developed having English as a 
target language in mind. English has a 
morphology which is not as productive in its 
overall derivation as some other 
morphological systems such as those found in 
Semitic languages. This may explain the 
absence of derivationally motivated 
approaches to the problem of lexicalisation 
even for some very productive processes 
expressed by English. Applying existing 
approaches, which treat words as isolated 
items, to the lexicalisation of highly derived 



languages such as Arabic runs against the 
spirit of the language and leads to a great 
redundancy in the knowledge-base. 

In Arabic, derivation is a major word- 
formation process that relates words in the 
language. Generally speaking, Arabic words 
are built around consonantal roots which can 
be linked to core meaning representations. 
The consonantal roots are modified by 
derivational processes using derivational 
affixes. Derivational affixes, in turn are 
associated with general semantic features. 
When a derivational process occurs the 
physical shape of the root will be altered and 
so as its meaning representation. The 
interactions between roots and derivational 
affixes allow us to study derivation not only 
from a structural point of view but also from a 
semantic one. Semantic interactions 

motivated by derivation can be exploited in 
the process of Arabic lexicalisation. This 
implies utilising such interactions in building 
semantic networks that support the mapping 
between meaning representation and Arabic 
derived words including terminology, This 
paper is organised as follows: 

■ Section 2 introduces Natural Language 
Generation and its components focusing on 
lexicalisation techniques and their 
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Abstract: in this paper we show that semantic specifications can be described for Arabic 
derivation. Moreover, semantic interactions that hold between features associated with moulds and 
meaning representations expressed by roots can be exploited in the process of Arabic lexicalisation. 
Such a process, with no doubt, will benefit the automatic generation of Arabic terminology. We 
discuss current approaches to lexicalisation and show that Arabic requires a new framework that is 
consistent with its nature as a derived language. Our analysis covers linguistic issues as well as 
computational ones on the linguistic side, we study Arabic derivation from a semantic point of 
view. On the computational side, we show that semantic aspects of Arabic derivation can be 
expressed as a semantic taxonomy. Taxonomic organisations are implemented by KR systems that 
support automatic classification. Such systems are useful when implementing Arabic derivation in 
which they allow for the KB to be free from redundant information and derivation occurs at 
classification time. Finally, we demonstrate our approach to Arabic lexicalisation by generating 
some terminological terms using a generator that is based on semantic principles discussed in this 
paper. 
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SAMPLE OF TRANSLATION FROM 
ENGLISH TO ARABIC USING "MLTS" SOFTWARE 



■ He traveled to Dubai, then returned to Bahrain. 


.oo*Ji J! jU fi i^j J! jL, ■ 


■ The newspapers announced the result of the election. 


.viiJj'ii i*^ »_**-»Ji ^»i!*i ■ 


■ This program is not suitable for children. 


.JUL)U L_li, £,1^1 li* ^jj ■ 


• Those women are skilled tailoresses. 


.&lj»U O.U.L* cUJi jyy ■ 


■ The government issues the official statistics at the 
beginning of the month. 


.j^Jl Jji j ILu^i o,LiU*^| i,j£>Jl jX Jj ■ 


■ The national troupe will present a program of folk dance 
tomorrow. 


Ali. ^i. 0£ i J £,1^ fj£L , ^ty, y^jj, m 


■ Is your brother in the house? 


TcjojJI j Jj*i J> ■ 


| " How many cows are there in the field? 


?JoJI j JU* tyu fS ■ 


■ I happened to be in London at the time. 


.^1 j 6j aj j d5 si 6 i .j^i otLi j ■ 


■ It is going to be hotter. 


.,>>wi o^Sli-( <;] ■ 


■ It is now universally accepted that fresh water resources 
are limited. 


^j*}\ *Ul jj r 6 i J,Li JiLftj Jj^u ^1 -G| ■ 


■ He is grateful to me for helping him. 


.43j^L**J ^jJjSLij ■ 


■ 1 he statement that he was going to resign surprised 
everyone. 


.£*ft*Jl Uli Jjia^w ol5 *& oUl 0! - 


■ Readers are encouraged to confirm the information 
contained herein with other sources. 




■ Is the book useful ? 


?Jui, ._,b£Jl J* ■ 


J ■ Is there any mail for me? 


?^j j^ «ji ju* j* > 


■ Did you sell your car? 


?ibjLw ouu J> ■ 


■ Whose book was she reading? 


fi^s ^15 ,> ^btf ■ 


■ How long did you stay in Paris? 


?W<;W J vtju£1« Sjj *£ ■ 


■ Have another cup of tea? 


.tiUJl <> ^ii L.IS- j^ ■ 


■ She put her dress on yesterday. 


.i-jUl 1+-U <^J ^ ■ 


" She get her dress to 


day. 


. fJ Jl U-U ^ J^>oc ^ ■ | 
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SYNTACTIC GENERATION 


MORPHOLOGICAL GENERATION 


OUTPUT TEXT 
(TRAGET LANGUAGE) 



2 nd step 



SAMPLES OF TRANSLATION FROM 
ARABIC TO ENGLISH USING "MLTS" SOFTWARE 



About the manuscripts 

And the savants and the historians agree on 
that the history at the Moslems arose in the laptop 
of talk science, and the chest of Islam and till the 
third century of migration the science of talk and 
the science of historiography were merged, and 
the worker by them were named a speaker or a 
reporter, in other words a historian. 
Wherefore many researchers consider that the 
science of historiography at the Arabs are really 
one of talk science branches. 

The manuscript which was found in a small 
size and written by a beautiful naskhi calligraphy. 
The copyist emploies the red ink for the writing of 
headings and the black ink for the main part. And 
some possessions come under the heading from 
her " from books of the poor to the Most High 
God's mercy Ahmed ben Abraham ben Khalikan" 
and the manuscript includes sixty piece of papers 
the piece of paper number 20 was lost in her and 
some damage had caught up with it which did 
not impress his reading and his verification. 



jfju IJ^Jj .jy'y, Jy^H 'lijtfH J> ^^ H W* ^ Liil 
J,io L^j p«JI 3^^, l^JLe jlc ^1 ikjkiJI o! 

j**jij oyiui *^ >^* .**■" f 1 ^ 1 r" 1 ^ 1 -^ tr 3 

&. " l#i, olSldl «> JJ* uly*JI «=»*3 *Wj -tM*U J*-** 1 

" D I^U- o, ,-Alji! 6* ^*i Jl-3 -Oil "^j J! J^ 1 ^ 

20 pij 13^1 Ifj o*U i5jj &U-. J* SfcjL&Jl lSj^j 

,L^i*3j L^ljS ^ jJjj ,J <iiJI ijlsll o^>. W^J 4? 
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conjugations (flexures). This is the phase 
of morphological generation. 

CONCLUSION 

MLTS functions in batch mode or 
on-line. 

■ Batch mode : the resulting text is saved 
in a separate file from the source file 

■ On-line : the source text is translated 

sentence by sentence and the resulting 

text is displayed in a separate 

windows called Target Text, placed 

next to or below the Source Text 

window. 

The unknown words are listed in a 

separate file which allows the user to 

enter them in the user dictionary. 

The MLTS software works at about 
20,000 words per hour and provides an 
understandable translation with great 
precision. 

In the area of linguistic translation, 
the obtained results in a given stage are 
often far from being perfect (100% success 
does not exist) but they are 
understandable and acceptable. Even if 
they require improvements. 

The chosen analyzer of English 
allows the creation of an automated 



translation software which offers a first 
draft translation warranting a post- 
edition phase. 

Some questions raised at the 
syntactic and semantic level still remain 
to be resolved. In order to make up for 
these inconveniences, specifications for a 
new approach have recently been 
conceptualized and they will soon be 
implemented. 

Some questions raised at the 
syntactic and semantic level still remain 
to be resolved. In order to make up for 
these inconveniences , specifications for a 
new approach have recently been 
conceptualized and they will soon be 
implemented. 

We are making a special effort on 
the development of dictionaries : 

■ General dictionary (to have up to 
100,000 entries) 

■ Specific dictionaries (Computer 
Science, Medicine, Finance, 
Business, Aviation,...) 

■ Dictionary of idiomatic 
expressions (to have up 10,000 
entries). 
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It is composed of one or several 
clauses. A clause may be principal 
independent, relative, coordinate, or 
subordinate, and is always governed by a 
verb. 

The software determines the nature 
and the grammatical function of each 
element in the sentence, in addition to the 
function of the clauses that compose it. 

The syntactic functions are 
reorganized according to their semantic 
role : predicate, arguments, and 
modifiers. 

Often for a given word there are 
different synonyms which need to be 
sorted according to the context. 

For example : 

- We reached the village before 
darkness came on 

Come on = u^ 3 j 1 3* 

- The rose is coming on well 

Come on = u^ j' U* 

TRANSFER 

The transfer phase consists of two 
tasks : lexical transfer and structural 
transfer. Each sentence is represented by 



a tree which is diagrammed into the 
target language. The latter is particularly 
important in Arabic where the placement 
of the verb is before the subject at the 
beginning of the sentence. The 
progressive form of the English verb is 
either translated by an action noun 
(gerund) or by an incomplete verb. 

- He is studying. 

- We are leaving tomorrow. 

GENERATION 

The generation phase is a mirrored 
phase of the analysis phase. The 
operations of the morphological, syntactic 
and semantic analysis are performed in 
reverse order. The syntactic structure of 
each sentence of the source text is 
represented by a tree. 

For each tree in the source language, 
a corresponding tree is built in the target 
language. Then, the syntactic and 
grammatical transfer is run in parallel. 
The difference between the two sentences 
is retained 

At the same time, the software 
creates grammatical agreements 

(declensions of word) and verb 
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"contained" can be : adjective, verb. 

SYNTACTIC ANALYSIS 

MLTS analyzes the structure of the 
sentence in order to recognize the 
grammatical categories of its constituents. 
Then the software verifies if the obtained 
structure conforms to the well-defined 
rules of syntax 

MLTS analyzes each group of 
elements in the sentence to recognize the 
different constituents : verbal group, 
nominal group, and prepositional group. 
It identifies the different syntagms and 
builds the semantic links among the 
different constituents. 

The syntactic analysis is generated 
(or generates) from the elements tagged 
with corresponding category and 
grouped in nominal group (NG), verbal 
group (VG), prepositional group -PG), 
etc... The determination of the subject 
group is a delicate problem and the 
software performs several iterations to 
solve it. 



An additional problem to resolve is 
the notion of "heritage" between 
sentences. That is to say, the relationship 
among the word in different sentences. 
For example, the pronouns must agree in 
number and gender with their 
antecedents (nouns that they replace in 
the adjacent sentences). 

- The Nile is a very long river, indeed it 
is one of the longest river in the 
world. It is longer than the Amazon. 

4j .fJU ^i J+ti\ J>i ^1 Ik Ilia. Jj> _*J ciult 

"It" refers to the Nile. It is inherited 
from the preceding sentence. 

- Arab universities graduate a large 
number of students each year. Some 
of these go to Europe or America to 
obtain advanced degrees. 

SWutt CJbV jl> jl bjji J) *V j* lW M*4j .<!* 

"these" refers to students. It is 
inherited from the preceding sentence. 

SEMANTIC ANALYSIS 

A sentence is an assembly of words 
expressing a complete thought. 
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The words "the woman" and "the 
man" are of the same category, the same 
goes for " a green dress" and "a red 
suitcase". Therefore, at the level of 
translation memory, these two sentences 
should be equivalent so only one from is 
saved. 

MORPHOLOGICAL ANALYSIS 

MLTS analyzes each word of the 
sentence in order to deduce grammatical 
characteristics (flexure, gender, number, 
person..) 

It canonizes a word to its simplest 
form during a phase called 
"lernmatization". In other words: 

- Nouns are brought back to 
their singular form 

- Verbs to the infinitive form 

- Adjectives to masculine 
singular 

- Idioms to the infinitive form 
with pronouns in the 3rd 
person. 

As a result, the software searches for 
the longest chain of words by comparing 
it to the elements saved in a collection of 
dictionaries : 



- The general dictionary contains 
the usual words and locutions, 

- The dictionary of idioms 
consists of expressions and 
locutions, 

- The user dictionary consists of 
terms added or inserted by the 
user. 

Each element of the sentence 
belongs to a linguistic category. This can 
be simple words, compound words or 
idiomatic expressions. 

Sometimes, a given word has 2 or 3 
potential translations falling into different 
categories. This type of ambiguity is 
frequent and additional procedures have 
to be set up to bypass this ambiguity. 

For example : 

■ Samia put on her hat and left the 
room. 

4ijil\ Oj'jjli j 1$j«jS ^mL- O-jJ 

"left" can be : adjective, adverb, 
nom, verb 

■ Readers must confirm the information 
contained with other sources. 
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engineers. It is an automated translation 
software conceived to help translators but 
not to replace them. It is capable of 
providing quickly the rough draft of an 
understandable and acceptable 

translation. 

MLTS translates texts in a specific 
subject area (business, finance, computer 
science...) by using customized 
dictionaries. 

The MLTS software operates on 5 
different levels : 

■ translation memory 

■ morphological analysis 

■ syntactic analysis 

■ semantic analysis 

■ transfer. 

MLTS combines the advantages of 
translation memory and of the "approach 
by transfer", it is based on semantic units 
and on an internal representation of 
languages concepts. 

TRANSLATION MEMORY 

The software starts by looking in the 
memory for an identical sentence to the 
one found in the text. It uses alignments 
techniques or similar approximation such 
as fuzzy matching. If the matching ratios 



is 100 %, there is an equality between two 
chains of characters. If the ratio is smaller, 
it is a sentence with subtle differences 
(declensions of nouns, pronouns, and 
adjectives, as well as verbal flexures). 

The translation memory can suggest 
close correspondences (fuzzy matching). 
The software can carry out replacements 
of invariable parts (numbers, proper 
nouns) or variable parts with declensions. 

The output of automated translation 
software can be viewed as o potential 
collection of initial translation memories. 
But this approach rapidly causes a 
saturation of the translation memory and 
increases research time. 

Thus, we created new methods of 
arranging, matching, and compressing. 
For example, "give something to 
somebody". The new approach should 
recognize and intelligently generate 
adequate replacements according to the 
context. 

■ The woman bought a green dress. 

■ The man bought a red suitcase. 
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MLTS 
Multi-Lingual Translation System 
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From its inception, the CIMOS 
company pursued two lines of business: 
conventional translation services and 
design of a multilingual software. The 
translation process was carried out 
manually by skilled human translators 
trained on computer tools. The software 
developed by engineers with a strong 
linguistic background. 

Over the year, our clients have 
submitted substantial documents to our 
translators such as technical manuals. In 
response to the growing demand, we 
decided to automate the translation 
process for our own needs and then for 
those of our customers. We created the 
department of "computer-assisted 
translation" with the hope of assisting 



better the translators. Its objective was to 
evolve the manual translation process 
toward a system of automated translation 
that could be marketed as a stand-alone 
product to our customers. 

The MLTS software (Multi-Lingual 
Translation System) created in this 
department incorporates the lexical 
sources saved for more than 15 years of 
conventional translation services. MLTS 
is both a tool to help the translation 
process and an automated translation 
software with in an impressive level of 
performance on its own. 

DESCRIPTION 

MLTS was developed by a team of 
experienced linguists and software 
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au choix du systeme d'un logiciels de 
gestion des documents electroniques, au 
choix d'un logiciel d'analyse de texte, 
au choix d'un depouilleur de termes, la 



diffusion du savoir compris dans ces 
textes sous forme de base de 
connaissances, sont a l'ordre du jour. 
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CONCLUSION 

Les logiciels d 1 assistance au 
depouillement restent inadaptes pour la 
representation du sens, car il s'agit ici, 
non pas d'extraire des chaines de 
caracteres, mais des termes simples ou 
composes suscepribles de representer 
les concepts du domaine. 

Les phenomenes lexicaux 
morphologiques, syntaxiques, 

semantiques et pragmatiques qui sont a 
l'ceuvre dans un texte ne sont pas pris 
en compte de la meme maniere. Les 
descriptions linguistiques proposees, si 
elles couvrent un niveau (morphologie, 
syntaxe) occultent souvent les autres 
niveaux (semantique, pragamatique). 

En effet, pour que l'exrraction soit 
tout a fait automatique, la machine doit 
etre dotee des m£mes connaissances que 
celles des humains pour garantir une 
comprehension adequate des textes. En 
plus des connaissances linguistiques et 
l'utilisation de formalisme capable de 
modeliser un cadre linguistique 
interessant, des connaissances 

supplementaires sur les domaines 
couverts (agencement et structuration des 



concepts, aspects cognitifs, evolution du 
savoir- etc) ainsi que sur les conditions et 
les contextes de production de textes 
(aspect pragmatique et discursif) sont 
necessaires. 

Ces logiciels se heurtent a des 
difficultes, de traitement de la polysemie, 
des formes homographes et de la 
determination de la relation inherente au 
terme et au concept qu'il denomme. C'est 
pourquoi la recherche s'oriente de plus en 
plus, dans ce domaine, vers la 
modelisation de systemes a large 
couverture linguistique et conceptuelle. 

Pour conciure, nous renvoyons a 
revaluation effectuee en 1990 par Salton 
et Al (Information processing and 
management Vol. 26), relative a l'efficacite 
du rep6rage des differentes methodes et 
qui a conclu a l'insuffisance des analyses 
syntaxiques, a la necessite de traitement 
lexico-semanrique et de connaissance qui 
depassent le cadre de la phrase. 

A la lumiere de ce qui vient d'etre dit, 
des questions nouvelles se posent a nous. 
Une banque de termes c'est aussi un 
projet de gestion des textes specialises et 
des connaissances, des questions relatives 
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Par ailleurs, il convient de signaler 
les travaux men6s par la societe SAKHR 
dans le cadre du systeme d' extraction 
des termes arabes (Arabic Text Retrieval 
System), il s'agit d'un systeme 



d'interrogation de type documentaire 
qui fait appel a un analyseur 
morphologique lors du traitement des 
requites. Voir exemple ci-apres. 



ANALYSE ET GENERATION MORPHOLOGIQUE 

ANALYSEUR 
MORPHOLOGIQUE 






4*?U*J 






M( 


GENERAT1 
3RPHOLO< 


EUR 
SIQUE 






***>»J 













At.-LI3$A*t AL»&.fcA&! 



Aper^u sur le systeme 




Classification d'une phrase arabe 

Phrase arabe 



Dependante 



Independante 




Verbale ^Ua ii** Nominale <**-| IL* Outy Luijji <JU* 



(N+N) (V+V) (N+V) contexte 



Al-g.i!&Att AL-AKAKi 



a. Division du mot en elements 
morphologiques (elements qui se 
combinent pour former le mot). 

Prefixe et suffixe CEP + (R - RAT) + ES- 

b. Valeur grammaticale (GV) selon 
la position du mot dans le document. 
Voir exemple ci-dessous. 



: fA + (4i«i, - ^jj) + .j + j <— f+i-jMU 


<U)J ijLSw J-i»i» ji*-a — i_JL*4 t-> 1 — j-> t_9j->- - 


4-iJitf 


^ijjJ.^U J^ L r j : (J*i-^5) <— 


^. 


^U J*> - wit* : ( J*i-fj&)+^j 


- 


A+3JLM jJAJ* " j_^£ •£ + i__3 


- 



Nous pouvons signaler egalement 
les travaux menes par l'equipe de 
N.HIGAZI dans le cadre de la 
constitution d'un systeme de 
comprehension de la langue arabe 
(natural arable langage understanding 
system) et notamment la realisation 
d'un parseur syntaxique. Ce parseur 
utilise en plus de 1'analyse syntaxique 
d'une phrase, une base de connaissances 
semantiques (prepositions verbales et 
cas) pour affiner 1'inference semantique. 
Ce systeme est developpe en Prolog. II 
decompose les phrases en trois types : 
mono-composees, bi- composees et tri 
composees. Voir schemas ci-apres. 
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EXEMPLE DE FICHIER DE COLLOCATIONS GENERE PAR TACT 
Reproduction du logiciel 



humain 


2 creation d'un - 




2of- 


2 esprit - 


2 la creation d'un - 




2 of system communication 


2 1'esprit - 


2 de la creation d'un - 


2 of 


system ms communication of 


2 de 1'esprit - 


hyper documenta tion 


2 of 


systems communication of 


hypercard 


41'- 




2 of systems communication of the 


2et- 


hyperdocuments 




2 of systems communication of the 


hyperdocument 


2 - accessibles 




acm 


5 - electronique 


7 6!- 




2 eds designing 


2 -est 


4 des- 




2 generation of 


2-et 


2 creation d'- 




2- generation of - systems 


2-1 


2 de la creation d'- 




2 generation of - systems 


10 V- 


hypermedia 




communications 


2 1' - est 


2 - systems 




2 generation of - systems 


2 1' - et 


2 - systems communication 




communication of 


2 meme - 


2 - systems communication of 


2 generation of - systems 


8un- 


2 - systems communication of the 


communication of the 


2 un - electronique 


2 - systems communication of the 


2 generation of - systems 


6 d'un- 


acm 




communication of the acm 


6 d'un -electronique 


2 designing 




2 mandl eds designing - 


6 de 1'- 


2 hypertext 




2 next generation of — 



Pour la langue arabe, il n'existe pas a 
notre connaissance de produits 
specifiquement realises pour le 
depouillement terminologique. 

Neanmoins, des analyseurs 

morphosyntaxiques qui peuvent erre 
integr6s dans renvironnement d'un 
depouillement automatique existent au 
stade prototypique. Nous citons a titre 
indicatif les approches du D.Y.Hlal. 
[Applied Arabic Linguistic and Signal 
Information Processing], pour extraire des 



concepts (descripteurs en langage 
documentaire) s'appuient sur une analyse 
linguistique. Les concepts sont stockes 
dans un ordre decroissant de pertinence 
(les criteres etant fixes a l'avance : 
frequence, charge semantique posees 
comme a priori). 

Le processus d'analyse 

morphosyntaxique attache a chaque mot 
du document a indexer les informations 
suivantes : 
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« Choisir un critere frequentiel a 
l'aide des operateurs : tous, egal a, 
plus petit que, plus grand que, et 
de la valeur desiree, 

■ Choisir un point de vue : nom, 
verbe, adjectif, unite complexe 
nominale, lexique... 

■ Choisir une unite dans la liste 
affichee apres le choix du point 
de vue. 

Apres le choix de l'unite, le 
systeme affiche le contexte de la 
premiere occurrence et permet de 
naviguer dans tous les contextes de 
toutes les occurrences. Le systeme 
permet egalement d'augmenter le 
contexte en affichant les phrases 
precedant et/ou suivant le contexte en 
cours. Les listes d'unites extraites du 
texte constituent le point de depart de 
depouillement (base de donnees 
virtuelle et peuvent permettre de relever 
des reseaux notionnels partiellement 
representes par les families lexicales que 
Ton peut explorer). 

Exemple : dans le reseau carte, le 
noeud carte a memoire conduit lui-meme 



a, carte a memoire simple. Le noeud 
memoire amene aussi a carte a memoire 
et supercarte a memoire, memoire 
volalile, memoire a acces direct, 
memoire morte effacable. 

A partir des informations 
selectionnees et eventuellement 
completees, le terminologue peut 
enregistrer sa fiche. 

Ce produit est presente a titre 
d'exemple, d'autres logiciels existent 
comme : FILCAT, TERMPLUS, TACT. 

Ainsi FILCAT est un automate qui 
permet d'extraire les termes complexes, 
il isole puis filtre des segments 
complexes de 2 a 9 mots repetitifs d'une 
base de donnees textuelles. Les textes 
sont d'abord indexes par un outil 
d'indexation de l'analyseur textuel 
TACT puis un generateur de collocation 
de TACT produit les segments (2 a 9 
mots). FILCAT filtre ce fichier en 
appliquant des dictionnaires 

grammaticaux. Voir exemple ci-apres. 
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Position occupale Position Noyau 
Par Ies sp^cifieurs 




Position occupale 
par Ies 
complements 



position occupale position dela tgte position occupale 
Par Ies groupes du groupe nominal par Ies 

adjectivaux complements 



Les resultats produits par la 
description linguistique peuvent §rre 
nitres a l'aide de deux procedures 
fondees sur les operations de difference 
et d'intersection appelees, 

respectivement procedure d'exclusion et 
procedure d'inclusion. L'exclusion 
consiste a eliminer des resultats les 
unites consignees dans un dictionnaire. 
L'inclusion consiste a ne conserver des 
resultats que les unites consignees dans 
un dictionnaire. 

La description linguistique produit 
plusieurs fichiers appeles points de vue 
correspondant aux noms, adjectifs, 
verbes, termes composes et au lexique 
du texte. 



Selection des unites et redaction 
des fiches 

A partir des resultats de la 
description linguistique, cette etape 
consiste a choisir les unites pertinentes, 
de maniere interactive, dans un 
environnement de bases de fiches. Pour 
chaque unite, on dispose des differents 
contextes dans lesquels elle est apparue. 
Si l'unite est selectionnee, une fiche est 
creee automatiquement dans laquelle on 
inscrit des informations pertinentes 
(contexte, definition etc ... ). 
Le processus de selection d 'unites 
consiste a: 
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Pour illustrer avec plus de details cette 
approche nous presentons le produit 
TERMINO - NOMINO de depouillement 
assiste dont une version demonstration 
peut etre chargee a partir d'internet. 

TERMINO-NOMINO est done un 
logiciel de depouillement assiste par 
ordinateur fonctionnant au depart sur 
Macintosh. Une version developpee pour 
£tre operationnelle sur PC a donne lieu 
au logiciel NOMINO. 

Les textes soumis a TERMINO- 
NOMINO sont des textes francais sur 
support informatique. Le traitement 
effectue par TERMINO-NOMINO se 
compose de trois etapes: 

■ traitement des marques d'edition, 
description linguistique et 
selection des unites et redaction 
des fiches. 
Traitement des marques 
d'edition 

Les textes soumis a TERMINO- 
NOMINO demandent peu de 
preparation. Les seules regies a respecter 
sont : un retour chariot ne doit figurer 
qu'en fin de paragraphe et les traits 
d'union enfin de ligne doivent §tre evites. 



Description linguistique 

La description linguistique est effectuee 
en trois phases 

■ Phase de categorisation et de 
lemmatisation des formes lexicales. 
Le traitement est effectue forme par 
forme en indiquant pour chacune 
d'elle sa categorie, son lemme et un 
certain nombre de proprietes (genre, 
nombre, personne, temps et mode). 
Ces informations sont necessaires 
pour effectuer une analyse 
syntaxique. 

■ Phase de l'analyse syntaxique dont 
le traitement consiste a construire une 
representation spatialisee des 
differentes formes dans l'enonce. 
L'analyse s'effectue enonce par enonce 
en s'appuyant sur des proprietes a la 
fois de structure et des unites 
lexicales. 

■ Phase d'extraction des termes 
composes depistes autour de certains 
noms de phrase. Ces termes 
composes construisent des entites 
notionnelles ou termes. Voir schema 
ci-apres. 
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PATRON DE FOUILLE POUR LES TERMES COMPLEXES* 
PATRON BASE SUR L'OBSERVATION LINGUISTIQUE 

Nde N ; gestionnaire de fichiers 

N Prep N : exploitation en parallele, calculateur a programme 

N Adj : etat masque 

erreur logique 
N Prep N Adj : calculateur a programme fixe 

PATRON BASE SUR UNE GRAMMAIRE REGULIERE 
Grammaire tiree de : 

Nl # Prep # N2 # Prep # N3 

1 indique la position dans le GN 

± designe une insertion optionnelle (nom, adj, ou mot non reconnu) 

Prep # N3 # est optionnel 

Nl Adj : appel automatique 

N1N2 : carte memoire 

Nl a Det N2 : exploitation a l'alternat 



* Applications utilises dans l'analyse informatique a l'INIST (Centrale documentaire qui 
produit deux bases de donnees PASCAL et FRANCIS) 
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LEXTER: Logiciel d'extraction de 
terminologie qui, a partir d'un corpus de 
textes techniques portant sur un domaine 
quelconque, effectue une analyse 
grammaticale de ces textes pour fournir une 
Hste d'unites terminologiques candidates, 
organisees sous forme d'un reseau 
hypertextuel. Le terminologue charge de 
valider la terminologie proposee par LEXTER 
peut naviguer au sein du reseau des termes 
candidats vers les textes et des textes vers les 
termes candidats qui y'ont ete detectes. 

NOMINO TERMINO logiciel 

d'extraction terminologique assistee qui 
effectue une analyse syntaxique et propose un 
environnement de depouillement permettant 
l'acces aux differentes listes d'unites relevees 
(Unites complexes nominales, noms, verbes, 
adjectifs, lexique du texte) ainsi que la 
consultation de leurs contexte. Le logiciel 
comporte un gestionnaire de base de fiches 
avec les fonctions de modification, de 
suppression, d'interrogation, d'importation et 
d'exportation de fiches. 

La plupart des logiciels passes en revue 
utilisent des patrons de fouilles bases sur 
l'observation linguistique, et postulent que 
certaines formes sont plus terminogenes et 
productives dans les domaines specialises. 



lis utilisent des heuristiques 

Hnguistiques de type : 

" Sequence de la langue qui n'est 
possible qu'en presence de noms 
composes D et Prep, Det Qua, Det N 
Qua , Det V exemple : un a coup, une 
chasse goupille, un mode a deux 
temps. 

■ Probability de certaines suites a 
pouvoir Stre des noms composes : 
ellipse du D et N Prep N ex : corrosion 
par fatigue, juxtaposition de NN 
exemple : Carte memoire. 

■ Etiquetage syntaxique de tous les mots 
d'un texte francais par comparaison 
avec les dictionnaires electroniques 
existant, qui identifient les differentes 
formes flechies du francais et leur 
apparence syntaxique. 

■ Reperage de locutions adverbiales 

■ Indexation par une recherche 
systemique a l'aide d'une grammaire 
reguliere de formes syntaxique : 
indexation de figement des noms 
composes, voir exemple de regies ci- 
apres. 
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Les indexeurs et concordanciers 

Pour les indexeurs, la recurrence est un 
des criteres essentiels pour determiner si un 
mot est representatif du contenu. 

Neanmoins, disposer d'une liste 
complete des mots d'un texte repertorie et 
classe par ordre alphabetique ne constitue 
pas en soi un index, que si cette liste permet 
de retrouver les differents contextes (chaque 
mot est accompagne de sa ou ses references 
du texte). II convient cependant, de 
distinguer entre index et concordancier : 

Index: Inventaire des mots - formes 
accompagnees de leur reference. 

Concordancier : outil plus sophistique, 
la concordance rassemble toutes les 
occurrences des mots de texte (le mot est 
repris autant de fois qu'il figure dans le 
texte). Chaque occurrence prend place au 
sein de son contexte original. La 
constitution d'un concordancier consiste a 
regrouper toutes les occurrences d'un m6me 
mot sous une rubrique, un mot vedette. 
Ainsi, par rapport a l'index, le concordancier 
rapproche les contextes dans lesquels 
s'observe le mot. 
Methode automatique linguistique 

Afin de reduire les faiblesses inherentes 
aux methodes statistiques et de recuperer un 



maximum de termes representatifs de la 
terminologie du domaine, des procedures 
automatiques d'extraction reposant sur 
des observations linguistiques sont 
developpees. Beaucoup de travaux 
d'indexation automatique sont fondes sur 
une extraction des GN. Ce choix se 
justifie en partie par le fait qu'en langue 
specialisee, 1'information pertinente est 
localisee dans les GN et la frequence de 
ces derniers en langue specialisee est 
importante et elevee. 

Cette approche a susrite des etudes 
linguistiques et le nombre de logiciels 
concus pour analyser et extraire les 
termes composes est largement superieur 
a celui des logiciels traitant les termes 
simples, malgre le fait que le recours a la 
semantique pour leur identification reste 
difficile (le sens de GN ne derive pas 
automatiquement de celui des differents 
elements le composant). 

Ces logiciels bases sur l'analyse 
morphologique et syntaxique constituent 
actuellement les principaux systemes 
d'extraction a des fins terminologiques. 
Parmi ces logiciels, on peut citer LEXTER, 
TERMINO, NOMINO, SATO, 

TOPOCRAF, TERMIS, RTERM. 
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SEGMENTEURS 


Mot 


References 


Dictionnaires de mots simples 


le 


1 




recours 


1 


le 


a 


1 


recours 


la 


1 


banques 


telematique 


2 


donnees 


pour 


2 


textuelles 


la 


2 


terminologiques 


teleconsultation 


3 


bibliogiques 


et 


4 


bibliographiques 


le telechargement 


4 


teleconsultation 


a 


5 


telechargement 


partir 


5 




de 


5 




banques 


5 


Dictionnaires de mots compliquees 


donnees 


5 




bibliographiques 


5 


banques de donnees 


textuelles 


6 


decoupages automatiques 


terminologiques 


6 


banques de donnees 

bibliographiques 

banques de donnees textuelles 

banques de donnees 

terminologiques 

donnees textuelles 

donnees bibliographiques 

donnees terminologiques 



Ces segmenteurs posent un certain 
nombre d'inconvenients a savoir : 

■ Le defilement des textes sur ecran pour la 
constitution des termes composes est une 
tache fastidieuse ; 

■ la non utilisation de listes d'exclusion des 
mots sans inter^t tant au niveau des 



termes simples (mots vides) qu'au 
niveau des termes composes 
(locutions adverbiales, prepositives, 
mots de langue generale) oblige le 
terminologue a passer en revue toutes 
formes contenues dans les textes 
depouilles. 
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REPRESENTATION SOUS FROME DE GRAPHI 














Sc. de la terre et de 1'espace 








Sc. de 1'espace 








Sc. de la terre 




l 




^^ 


\ 






Astronomie 




Geologie 




Geophysique 




i 


r 














Astrophysique 


Mecanique celeste 














Glaciologie 


Hydrologie 


G6othermie 


Gravim6trie 


Seismologie 


Volcanisme 















M6thode automatique statistique 

Avec revolution du domaine, des 
logiciels d'extraction automatique sont 
apparus et ont evolu6 du simple 
segmenteur en passant par dcs logiciels 
de statistiques pour aboutir a des logiciels 
bas6s sur l'analyse linguistique. 

Les segmenteurs 

Les segmenteurs decoupent le texte 
en mots a partir d'un texte enregistre sur 
support informatique. Pour le 

segmenteur un mot est une suite de 
caracteres comprise entre deux espaces 
blancs, entre un blanc et un signe de 
ponctuation ou entre deux signes de 
ponctuation. 



Ce decoupage est strictement 
mecanique et ne tient compte ni des 
groupes de mots/termes complexes ni de 
la frequence des termes. 

Ces segmenteurs primaires peuvent 
etre accompagnes de logiciels congus 
pour la recomposition des termes 
composes de maniere interactive dans 
une deuxieme etape. Le texte a traiter est 
defile dans une fenetre et l'utilisateur doit 
indiquer quelles sont les formes 
complexes qui constituent des termes. 
Ainsi deux dictionnaires sont constitues, 
un dictionnaire des termes simples et un 
dictionnaire des termes composes 
pouvant £tre utilises pour une 
reconnaissance automatique, cette fois, 
des termes dans d'autres textes. Voir 
exemple suivant. 



AL-USSAN AL-ARAB1 



L'indexation automatique dans le cas 
des SGBD textuels peut etre accompagnee 
d'un ou de plusieurs dictionnaires de base 
qui fonctionnent comme des dictionnaires 
d'exclusion, a savoir les dictionnaires de mots 
vides et les dictionnaires des formes flechies. 
Elle peut etre egalement accompagnee d'un 
thesaurus. 
Utilisation des dictionnaires 

Cette methode consiste a utiliser un 
dictionnaire des radicaux et a mettre en 
place des procedures informatiques 
efficaces afin de pouvoir traiter n'importe 
quel mot et le ramener a son radical. Dans 
cette approche on opere en deux etapes : 
generation automatique d'un index complet 
contenant toutes les formes extraites du 
corpus textuel puis decomposition de la 
forme pour lui enlever les suffixes et les 
prefixes. 
Utilisation de thesaurus 

L'utilisation d'un thesaurus 

presuppose une procedure particuliere qui 
permet d'etendre la recherche aux termes 
relies et d'ajouter aux criteres de recherche 
les termes ayant certaines relations avec les 
donnees entrees. 



II s'agit d'un ensemble de termes 
contrdles et de concepts lies par 
differents types de relations stockees 
dans le thesaurus dont les concepts 
represented les nceuds de l'arbre et les 
termes contrdles (descripteurs) 
represented les feuilles de cet arbre. 
Chaque concept peut lui meme inclure 
d'autres concepts ou d'autres termes 
contrdles. Les relations peuvent §tre 
de type generique, specifique ou de 
type associatif. Le thesaurus est de ce 
fait, une structuration d'un domaine 
du savoir particulier. Le premier 
niveau de cette structuration decrit les 
concepts generaux du domaine 
nomme index. Chaque index est lui 
m^me decoupe en sous index. Cette 
structuration peut @tre modelisee sous 
forme d'un graphe. 

Cette approche semi-automatique 
est done basee sur la reconnaissance 
des formes dans une base de donnee 
textuelle a partir de dictionnaires 
prealables pour optimiser le 
rendement de 1' extraction (voir 
schema ci-apres). 
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EXPAND RADIO ACTIF 


REF 


INDEX-TERM 


TYPE 
ITEMS 


El 


Radio- telescope 


1 


E2 


Radio- therapy 


2 


E3 


Radio-transmission 


1 


E4 


Radio-ulna 


1 


E5 


Radio-ulnar 


1 


E6 


Radioactif 


32 


E7 


Radioactifs 


3 


E8 


Radioactinium 


1 


E9 


Radioactive 


36 


E10 


Radioactives 


1 


Ell 


Radioactivite 


25 


E12 


Radioactivity 


13 


E13 


Radioaerienne 


1 


E14 


Radioalignement 


1 


E15 


Radioaltimetre 


1 


E16 


Radioautographie 


1 


E17 


Radioautography 


1 


E18 


Radiobalisage 


1 


E19 


Radiobalise 


2 


E20 


Radiocapital 


1 1 



EXPAND RADIOACTIF 


REF 


INDEX-TERM 


TYPE 
ITEMS 


El 


Radideferous 


1 


E2 


Radifere 


5 


E3 


Radii 


9 


E4 


Radio 


67 


E5 


Radio 


2 


E6 


Radio-actif 


6 


E7 


Radio-activation 


1 


E8 


Radio-active 


6 


E9 


Radio-actives 


1 


E10 


Radio-activite 


2 


Ell 


Radio-activity 


2 


E12 


Radio-alignement 


1 


E13 


Radio-altimetre 


1 


E14 


Radio-antidiffuseur 


1 


E15 


Radio-as tronomie 


1 


E16 


Radio-bicipital 


1 


E17 


Radio-canal 


1 


E18 


Radio-carpien 


1 


E19 


Radio-channel 


1 


E20 


Radio-communication 


1 



fc^a 



<afijS j^>* 



> n }t l i ft kit 



17 


_'JK 


1 U£& 


1 r-j ,.-,< 


4 


?- j ,.-.< 


4 ..} 


£jli£K 




23 


;&£ 


21 


S*,T,< 


3 


^LS 


1 <_,],££ 


2 


JS 


2 


L!£ 


9 


*JK 


.1 & 


1 *«J£ 


1 uXS 


1 '*!£. 


1 5XS 


1 <>£ 


9 


jJljS 



1, 

2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10, 
11, 
12, 
13, 
14, 
15, 
16, 
17, 
18, 
19, 
20, 



*A*» £>* 




^j* 


i*>« 




1 


'^-£1 


1, 




7 


J^yS 31 


2, 




1 


5^£3l 


3, 




3 


M^3l 


4, 




1 


^ 


5, 




2 


ajuSI 


6, 




2 


&£* 


7, 




2 


LP 


8, 




2 


Ufa 


9, 






jsii 


10, 






'j&ii 


11, 






yiiiiii 


12, 






/jt-jga 


13, 






o>jP 


14, 






<j>j£» 


15, 






kfeyte* 


16, 






'OjW 


17, 






Ajji.jl£ll 


18, 






Ai£\A£ll 


19, 






'^up 


20, 
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ecran, et confere a l'operation de 
marquage un caractere conventionnel qui 
peut etre ressenti par le terminologue 
comme une contrainte. De plus le 
defilement sur ecran d'un corpus 
volumineux n'est pas tres ergonomique et 
le versement des resultats de l'index dans 
un gestionnaire de fiches terminologiques 
est un processus assez lourd. 

Utilisation d'une fonctionnalite de 
SGBD 

Partant de la definition donne par C 
Gardarin "Un SGBD se compose de trois 
couches de fonctions : 

1. La gestion des recipients de 
donnees sur memoires 
secondaires. 

2. La gestion de donnees stockees 
dans les fichiers, le placement et 
l'assemblage de ces donnees, la 
gestion des liens entre donnees et 
des structures permettant de les 
retrouver rapidement. 

3. La presentation de donnees aux 
programmeurs d'application et 



aux usagers ayant exprim6 leurs 
besoins en donnees". 

[GARDARIN]. 

Le tri et le classement sont une 
operation indispensable dans un SGBD. 
lis entrainent une reorganisation 
physique de la base. L'indexation genere 
un fichier qui ne comporte que les items 
tries dans la zone choisie prealablement 
comme cle et chaque item renvoi dans la 
base, a renregistrement qui contient cet 
item. On peut creer autant d'index que de 
zones. L'index est indispensable pour 
1' interrogation d'une base de donnees. 

Certaines donnees deviennent done 
des criteres de selection : toutes les 
donnees d'un champ (terme vedette, 
entree) prises separement (inversion) ou 
considerees comme un bloc. Les SGBD 
qui traitent des donnees textuelles ou 
considerees comme telles permettent 
d'extraire automatiquement les mots d'un 
texte, en eliminant les mots vides. II s'agit 
dans ce cas d'indexation automatique, car 
ces mots generent un index de base ou 
leur est assign^ le nombre d' occurrence, 
comme l'illustre l'exemple suivant. 
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par l'ordinateur. Bien avant de disposer 
de logiciels d'extraction bases sur 
l'analyse statistique, ou plus recemment 
ceux bases sur l'analyse morphologique et 
syntaxique, le terminologue a cherche, 
des 1'avenement de logiciel de traitement 
de textes, a optimiser son travail. Cette 
approche que Ton peut qualifier de semi- 
automatique concerne 1' utilisation des 
fonctionnalites de traitement de textes et 
celles des SGBD. 
Utilisation de traitement de textes 

Dans cette approche, le terminologue, 
constitue une liste de termes, en 
delimitant ces derniers a l'aide de 
symboles conventionnels. 

A titre d'exemple nous citons un outil 
qui a ete developpe initialement a partir 
des macros de Word Perfect : IVANOHE 1 
Ce logiciel utilise les conventions 
suivantes 

■ Les symboles [[ ]] pour delimiter le 
terme seul et l'importer sans contexte ; 

■ Les « » pour delimiter et 
importer le terme avec son contexte ou 
la phrase dans laquelle figure le terme 
marque ; 



■ @ marque l'indicatif de page 

■ Pour les documents bilingues, des 
indicatifs numeriques permettent 
d'associer un terme et son equivalent 
s'ils n'apparaissent pas dans le mentie 
ordre dans les deux textes 

Les versions recentes des logiciels de 
traitement de textes standard (type 
WORD, WINTEXT etc ... ), offrent la 
fonctionnalite d'index qui permet au 
terminologue d'extraire, a partir d'un 
texte sur support informatique, des 
termes simples ou composes qu'il aura 
marque une seule fois dans son texte. 

Cette approche laisse au 
terminologue le soin d' identifier le terme 
et lui permet d'accelerer la constitution de 
la fiche terminologique dont les donnees 
doivent etre traitees et valides avant 
d'etre versees dans une banque 
terminologique. La fonctionnalite index 
est devenue une fonction essentielle dans 
les logiciels de traitement de textes 
quelque soit l'environnement de travail . 

Neanmoins, l'utilisation de symboles 
pour delimiter les termes, les contextes et 
les indicatifs de page presuppose de 
parcourir tous les textes en les lisant sur 



i [developpe au bureau de traduction au Canada et qui, pour des problemes de mise a jour de Word 
Perfect, a 6te redevelop a l'aide d'un langage de programmation independant]. 
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proximite. 

Ainsi la recherche peut se faire sur 
un terme complet ou a partir d'une partie 
de ses lettres (troncature a droite, a 
gauche et avec masquage). La recherche 
peut se faire en texte libre ou sur des 
champs specifies. Des expressions de 
recherche incluant des operateurs 
booleens peuvent §tre egalement utilisees 
(Union, Intersection, Exclusion). 

Ces logiciels disposent egalement de 
fonctions utilitaires tri selon un ou 
plusieurs criteres, impression et 
exportation selon differents formats: 
format predefini, format utilisateur ou 
format ASCII. 

Echange 

L'interel de consultation de 
plusieurs banques de terminologie 
existantes n'est plus a demontrer. En 
effet, les echanges de donnees entre 
differents fournisseurs evitent d'avoir a 
refaire les m§mes travaux. La majorite 
des logiciels de terminologie offrent des 
fonctions d'importation et d'exportation 
de donnees entre les banques. 
Neanmoins, l'echange pose quelques 
difficultes pour la mise a jour des 



donnees. La tendance actuelle est a 
l'etablissement de formules de partenariat 
permettant de mettre en relation les 
differentes sources d'informations, et au 
developpement d'interfaces pour 
l'interrogation d'un certain nombre de 
banques selectionnees et fusionnees par 
les liens de la communication. Une 
solution intermediaire consiste a utiliser 
les formats d'echange standards de type 
SGML, HTML, TEI. 

Diffusion 

Les banques de terminologie 
diffusent l'information soit par acces 
direct aux donnees soit par le biais de 
disque optique compact. Differents 
systemes de publication ou d'edition 
electronique sont egalement utilises pour 
augmenter la production et la 
productivite du secteur de publication, et 
pour diffuser rapidement les resultats. 

EXTRACTION OU ASSISTANCE 
AU DEPOUILLEMENT DE TEXTES 

L'extraction de mots a partir de textes 
presuppose que ces textes soient deja 
disponibles sous format electronique ou 
qu'ils aient ete soumis a une lecture 
optique qui rend possible leur utilisation 
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d'exemple : 

AUTOLEX, LEXITERM, NEOLOG, 
CONCEPTERM, DICOBASE, CAT, 
KONSULT, LEXICALISE. 

AUTOLEX par exemple, est un 
logiciel de gestion de bases de donnees 
terminologiques et en meme temps un 
instrument d'aide a la traduction. II 
permet de classer les termes vedettes 
selon leur degre de fiabilite ou par 
domaine. Ce systeme permet egalement 
de traiter les sigles et les abreviations. 

LEXITERM quant a lui est un logiciel 
de gestion de bases de donnees 
terminologiques multilingues sans 
limitation du nombre de langues. C'est 
un systeme qui permet l'association 
d'images aux fiches terminologiques. 

Quant au NEOLOG, c'est un logiciel 
de confection et de gestion de bases de 
donnees terminologiques. Le systeme 
accorde une place importante aux champs 
"constats d'usage" et "notes de recherche", 
et offre egalement la possibilite d'etablir 
des liens entre fiches ccmportant des 
termes apparentes (synonymes, contraires 
etc ... ). 

Le LEXICALISTE reste le plus 



general, il permet de constituer une base 
ouverte, generique et intelligente : a partir 
des attributs syntaxiques specifies et du 
reseau semantique, le systeme genere une 
base adequate a ces specifications. II 
possede un langage de contraintes qui 
offre la possibilite de laisser le systeme 
reduire, a la place de l'utilisateur, la 
valeur ou les valeurs possibles d'un 
certain nombre d'attributs en tenant 
compte des attributs deja saisis. En plus, 
des puissants moyens de navigation 
hypertextuelle dans le dictionnaire qu'il 
possede, le systeme comprend plusieurs 
fonctionnalites, entre autres, un reseau 
lexical, des Hens hypertextuels et la 
possibilite de navigation sophistiquee 
dans les reseaux semantiques et lexicaux. 

Exploitation 

La plupart des logiciels dits de 
terminologie offrent des strategies de 
recherche plus ou moins sophistiquees 
pour la consultation de la base, et 
permettent des fonctionnalites, 

d'impression et d'exportation des 
donnees. Quant a l'acces a l'information, 
les logiciels de terminologie disposent 
d'un langage d'interrogation a base de 
termes et d'operateurs booleens et/ou de 
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representation et une modelisation de la 
connaissance et du savoir dans le 
domaine etudie. Elle permet egalement 
de determiner les termes a previligier, 
ceux a 6viter etc... 

L'automatisation de cette etape ne 
peut §tre que partielle car 1'intervention 
du terminologue (pour les raisons de 
caracterisation de termes sus- 
mentionnees) est indispensable et 
rinteractivite est requise en raison des 
exigences de qualite. Par ailleurs, en plus 
des raisons qui dependent de la specificite 
du travail terminologique, le transfert 
d'expertise (sous forme d'une 
terminologie au sens Wusterien 
d'ensembles bien structures) pose 
actuellement plusieurs difficultes : 

■ II n'y a pas de th6orie generate et 
unifiee du texte (linguistique, 
cognitive, documentaire, etc) 

■ C'est un domaine ou le passage de la 
theorie a l'application entratne des 
compromis. 

■ D^signant des concepts, les termes 
sont une representation, ils ne sont pas 
les "concepts" eux-m£mes dans leur 
universality. Ils ne sont que le resultat 



d'un filtrage particulier 

(materialisation linguistique d'un 
certain nombre de leurs 

caract£ristiques en rapport avec les 
besoins discursifs) et les criteres de 
reconnaissance par les locuteurs d'une 
langue specialisee demeurent mal 
connus. 

Le depouillement assiste reste un 
palliatif car il fait gagner du temps au 
terminologue et permet de traiter un 
volume textuel plus important et par la 
m§me , plus representatif du domaine. 

Gestion terminologique 

II existe actuellement un grand 
nombre de logiciels dits de terminologie 
pour la redaction et la gestion de fiches 
terminologiques. La plupart de ces 
produits ont et§ developpes a partir 
d'outils concus a d'autres fins et pour des 
besoins specifiques (gestion 

documentaire). Par ailleurs, les logiciels 
connaissent souvent une utilisation plutdt 
limit6e car leurs principaux utilisateurs se 
trouvent dans les milieux meme de leur 
conception. 

Parmi ces logiciels specifiques a la 
terminologie on peut citer, a ritre 
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prealable (nettoyage, marquage) pour les 
rendre utilisables par des logiciels dont 
les formats sont rarement standards ou 
compatibles entre eux. Par consequent le 
recours aux traitements de textes pour 
accomplir ces taches de pre-edition est 
necessaire. 

Reconnaissance des termes et 
etablissement de la nomenclature 

Les termes, en tant que signes 
linguistiques de la denomination 
specialisee designant un objet concret ou 
abstrait sans equivoque, ne peuvent 
differer, quant a leur representation 
formelle, des autres chaines de caracteres 
qui sont les mots. Seule leur 

appartenance a un domaine specialise et 
leur utilisation par les specialistes du 
domaine peuvent etre retenues comme 
critere de differentiation. Neanmoins on 
peut rappeler quelques specificites qui 
caracterisent, du point de vue 
methodologique, le terme et qui 
permettent de le distinguer du mot: 

+ Le terme tend a etre mono- 
referentiel dans un texte scientifique et 
technique appartenant au meme domaine 
et n'admet de synonymie que 
referentielle. 



+ Les termes forment dans chaque 
vocabulaire scientifique une serie, un 
ensemble dont les elements sont 
structures du fait de leur appartenance a 
un domaine particulier. Ces elements sont 
lies par des relations de types 
hierarchique ou associatif qui lient les 
notions entre elles. 

+ Les termes fonctionnent d'une 
maniere particuliere sur l'axe 
paradigmatique. La commutation et la 
distribution fonctionnent dans une 
structure calquee du reel. 

Constituant l'objet meme de la 
terminologie, la collecte des termes est la 
premiere etape dans la chaine de 
production de la terminologie. 
L' operation de depouillement consiste a 
relever dans un corpus specialise les 
termes ainsi que les donnees relatives a 
ces termes (definition, contextes, termes 
associes, donnees necessaires a 
l'organisation logique des notions), afin 
d'etablir la nomenclature. Cette etape est 
cruciale pour le processus 

terminologique. Elle permet de cerner les 
notions et de les articuler entre elles a 
partir d'un examen comparatif des 
elements et de proposer une 
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LA CHAINE TERMINOLOGIQUE 
Delimitation du domaine et 
constitution du corpus 

Pour un terminologue ou un 
organisme de mise au point 
terminologique, le choix du domaine de 
travail est soit une reponse ponctuelle a 
un besoin exprime ou ressenti (les 
contenus sont alors dependants de 
facteurs plus ou moins conjoncturels), soit 
une recherche programmee qui s'inscrit 
dans une politique linguistique 
particuliere et predefinie pour rattraper le 
retard accuse dans certains domaines qui 
restent lacunaires. Dans cette 2 6me scenario 
la terminologie repond a l'hypertechnicite 
du monde contemporain. Dans un cas 
comme dans l'autre, le recours a une 
documentation specialised guide le 
terminologue dans l'exploration du 
domaine et dans la representation de sa 
structure. Le savoir et l'expertise qu'il tire 
de cette documentation validee par le 
recours a l'expert lui permettent d'etablir 
l'arbre de domaine. Ce dernier est une 
strucrurarion des differents concepts 
appartenant a ce domaine, permettant de 
cerner de facon plus circonscrite les sous 
domaines ainsi que le volume des notions 



a traiter. L'etape de la constitution de 
cette documentation peut 6tre raccourcie 
par le recours soit a la telematique pour la 
teleconsultation et le telechargement a 
partir de banques de donnees 
(bibliographiques, textuelles et 

terminologiques), soit aux systemes de 
lecture optique pour la saisie automatique 
des textes ecrits. Cette saisie automatique 
de documents imprimes permet au 
terminologue d'utiliser tous les genres 
d'ecrits pour son travail, d'autant plus, 
qu'il existe des logiciels commerciaux 
permettant une bonne fiabilite quant au 
taux d'erreurs qu'ils generent. Pour la 
langue arabe, les taux d'erreurs restent 
relativement eleves a cause des 
specificites de cette langue: segmentation, 
ligature, diacritisation, superposition des 
caracteres et formes variables d'un 
caractere selon sa position dans le mot. 
Le taux d'erreurs de reconnaissance 
optique de caractere attribuable a la 
numerisation influe done de maniere 
significative sur les resultats obtenus avec 
le depouillement automatique ou semi- 
automatique. 

Les textes saisis par lecture optique 
necessitent parfois un traitement 
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L'AUTOMATISATION DE LA CHAINE DE TRAVAIL EN LEXICOGRAPHIE El 
EN TERMINOGRAPHIE 



Methodes traditionnelles 



Methodes informatiques 



* Recherche documentaire 



Selection des documents a depouiller 



1. Telechargement ou saisie optique ou 
manuelle pour constituer le corpus ecrit. 

2. Mise en forme du corpus par un logiciel de 
traitement de texte. 



* Depouillement 



Choix provisoire de termes 



Choix definitif de termes 



Etablissement de la nomenclature 



3. Lecture et traitement du fichier texte par un 
logiciel de decoupage de mots/ termes. 

4. Recomposition des termes complexes et 
formes composees 

5. Marquage des termes a conserver pour la 
suite de recherche 



Cueillette de contextes 



6. Lecture et traitement des textes par un 
logiciel d'indexation, etablissement de 
concordances 



Decoupage et selection des contextes 



Traitement des contextes 



7. Decoupage simultane des contextes 
Delimitation des contextes 

8. Importation des contextes dans un S.G.B.D. 

9. L'analyse semantique des contextes a l'aide 
d'un systeme de gestion des contextes. 
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concept des industries de la langue et le 

concept de terminotique. 

Les industries de la langue et la 

terminologie 

Apparu en 1984 dans un article de la 
revue Brise, le vocable d'industrie de la 
langue (Ingenierie linguistique) s'est elargi 
pour signifier «l'ensemble des activites de 
conception, de production et de 
commercialisation d'outils et de produits, 
de services dormant lieu a un traitement 
automatise de la langue" [J.C. Corbeil 1990]. 
Cette nouvelle conception en matiere 
d'informatique et de traitement des langues 
a quelques peu bouleverse les habitudes 
des terminolgues. La constitution de 
banques de terminologie en tant que 
reservoirs electroniques de donnees 
terminologiques, organisees et structurees a 
des fin de consultation et de diffusion ne 
represente plus le seul apport de 
1'informatique a cette discipline. La 
recherche en terminologie s'oriente vers 
d'autres outils informatises pouvant 
optimiser le travail du terminologue dans 
tout son processus. 

La terminotique 

Dans le cadre de ce qui est convenu 
d'appeler 1'industrie de la langue, la 



terminologie est devenue un concept de 
recherche particulier de 1'informatique 
linguistique appliquee, un concept 
programmatique et genera teur de 
produits qui trouvent leur application en 
terminologie et qui repondent a des 
besoins d'automatisation des taches 
methodologiques de tout le processus de 
la chaine terminologique. Les concepts 
d'industrie de la langue et de 
terminotique sont lies, car 1'informatique 
a change de nature pour traiter des 
problemes d'un type nouveau (traitement 
des corpus textuels, raisonnement 
incertain sur des donnees incompletes, 
apprentissage automatique...) et est 
devenu une informatique d'orientation 
textuelle pour le traitement de 1'ecrit 
intervenant ainsi a tous les niveaux du 
processus terminologique. Dans cet 
expose nous allons passer en revue ces 
differentes etapes et examiner les 
differents aspects de leur automatisation 
en s'attardant plus particulierement sur 
1'aspect depouillement, extraction et 
constitution de la nomenclature. Le 
schema ci-apres montre les differentes 
etapes dans la perspective de leur 
automatisation. 



AUTOMATISATION DE LA CHAINE DE PRODUCTION TERMINOLOGIQUE 
RECONNAISSANCE ET EXTRACTION DES TERMES 



INTRODUCTION 

Dans un monde marqu6 par le 
d6veloppement de plus en plus fort de la 
science et de la technique, la 
communication a travers les frontferes 
linguistiques et, par la m£me la 
terminologie, prend une importance 
croissante dans ce processus global. Le 
d6veloppement des banques de donn^es 
terminologiques est apparu tres t6t comme 
la seule reponse a la gestion des flots 
d'informations scientifiques et des milliers 
de termes qu'elle ne cesse de g£nerer en 
permettant non seulement d'exploiter et 
d'organiser l'acces aux donn£es mais aussi 
d'en maintenir le contenu, de le diffuser et 
d'en assurer un ^change plus efficace et 
optimal. 

Aujourd'hui l'informatique a 6volue, vers 

une plus grande banalisation puisqu'elle s'est 

introduite dans tous les foyers, qu'elle a 

envahi tous les domaines de connaissance et 

qu'elle se rencontre dans tous les 

* Enseignant - chercheur a 1'I.E.R.A 
** Enseignant - chercheur a 1'I.E.R.A 



S.AIT TALEB* - F. BENJELLOUN** 

environnements de travail. Elle a 
egalement 6volue vers une plus grande 
complexification en ce qui concerne le 
traitement des connaissances, et ce grace 
aux acquis des progr6s de 1' intelligence 
artifkielle qui permettent la constitution de 
bases de donnees relationnelles evolu6es 
par le recours a des structures de 
modelisation et de repr<§sentions bashes sur 
les r6seaux semantiques par ailleurs, les 
techniques hypertextes pour une recherche 
multicritere et un mode d' interrogation 
homrne-machine qui ce rapproche de plus 
en plus de la langue naturelle ont 
egalement contribue a cette evolution, cette 
evolution a marqu6 le travail de la 
terminologie informatisee. Aussi assistons- 
nous actuellement a l'emergence d'une 
nouvelle approche, pour faire face a de 
nouveaux besoins et a de nouvelles 
exigences. Deux concepts clefs dSterminent 
aujourd'hui la recherche en mattere 
d'automatisation de la terminologie, le 
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CLil-Jh nllj 4jU CL>L1£JI »lji*iJ j 8J^>- -iliJ ^jkiu 

si» «j JjIjOSj J»2i jjI^sJI ^ji* jlsjju Lp"i dUJj ;L»L* 

iJ^I (j^-" it^J-i* 4j>*J JlC|^3 J| f>>^l ' 3 J3J^ «i"U- 

iJ5 Jl 4j~aJ <*1£ f^*jb ^*^' (J** «-*^* i J | 6* 

(Categorisation) 4JJ ^^vii; ^jJi (»^i£Ji »-»i ijS 

Jl V UI lj> j yfljjOj ....^J! 4Aj> tjJ-cu ;J*3 t ^ — -I 
»jiij 4_oL> — ik_ail jtIjJkI_/I JjLiaj 4jjjU CjLjUj 

iiill t>si^ ^1 iojji_pJl j *j3_,-a!I Oj^UL>s»JI (_>Aaj 

:iwl*JI 

JjuJI (jl (^ijjJl ll» J!>L> (>) -*_£UJ 

^LuilJl ^e. JS\i J£\ j^jo *L>.|^ JS j t yOlk^l 
.ojLsJjJI 

4jj>JLbueu wJmu f-L-jjja tLij] t^oIjJ .-i'iK Ijjj 

ZA+e-j JLLjlIi tU-^jiwI yji tSj9l_jl«j Ljjw ajJal* 

ii-bj ^ >J i ufl II J-uJl j 4*-L.i <iJ jjiC ^1 jjjjJl 

-lk-all y^io Uji »Ula*ill J5j Ji>J J cJJI (> jjiSJl 

■^' 

jji ^1 .JjUli j pfiJi c^ijji ^ ^ jjyc J 

ii!2*ll j Uj^-all o^iUl iijjJl Jl 
^.li%Jij (jijJLi ^s>iii ^jj lij/u, (Formalisable) 

£&l i-ij^li liju (J 1* jj^U »aAlill OJA (^jj Jajjj jJl 



4,l.JL-i" J/?-» -JJa-all jLjocI <jj j J>>J ^1 ijjkjJlj 

jj»Sli ^jjk, jj (chaine de caracteres) "«JjL>« 

(conceptuel et jjl*lij ^>^li -^l jW^ 1 6#v 

.^lk^JJ cognitif) 

^1 4_i> j'lll i^jbjlill (_iJi>^» JJ J j na'j j^tuJj 

; *Ujll aj* iuj'i ,-,l.rf...l 

(serai-automatique) *u)T<U£» ^jjli# -1 

; c>-jl-fiJI ^Iji^lrfl 
*JJa~all JjX>o «Jj tiuJfc : t^j-euJl i>Jbc £»lj-J 
JjJJ>Oj yjj^jjl j ijt^oy »UajJl .^jij »i 5o>lj Sjj LjjJl> 
, $ji\y t. i,...i. > fj&ji\ j 4a3u 

aj_» l ^j l C j9jj-3 ^yJl 4 -j^iJl 4_L.Jij JLmJ; .1 

ji (Mots vides) Ijjjk. ^^ L^J ^ ^1 i_^JiJl 

4 — x,^^ ^U — £ j| o *; O.UI ^ ^1 >j? 

^^ ui^^-iJJ aL^j jjl£* ^jLf. ji (Lemmatisation) 
.jjIjlJI ^bKik*. 

(Automatique 4-ul *>VI 5 aJV) i_^UII -2 

statistique) 
£Jafc-Jij < — -j^«Ji oi-i; v^- 1 ! 'J-» J JTJ-^J 
^ l_L,i juxi*3 jyJi (indexeurs et segmenteurs) 

IJJ> j lx>^J,y Hit] ,_yk*Jj ^l—flcw^l JjjXJI CjLLoJi 

(Automatique hyd II 5 J^l 5 \3X\ -3 

Iinguistique) 

•S LjiU^^l 4J^l LjUll ol ^>»^l ^^i jH 






U^eJl 5*lj*J ij\yJ.\ iljjL»JI J5L-._jJl (jj_SJ IjIlJ^Ij 

^jLc jiyJI tSjjj-JJl cm ^-j>I t,>»_j-^Jl 6-* i*>^ 

J_»j) 4£L*.jI_wlj plh .Ml -IjiOL—^l SoaI « ol_jT 

L»&i -ajj* ^jJi j^LiJi ji jUjU j.j-.-'tJj :oL>Jtwail 
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schemes, collective rights administration 
and guidelines for fair use in an electronic 
environment, the availability of sufficient 
resources to ensure reliable connectivity 
and staff knowledge in network use, and 
database of sufficient quality and quantity 
to be useful to those in need of reliable 
information. 

The full variety of solutions for 
providing high bandwidth local access 
services to Electronic Data banks have yet 
to be adequately explored. The brief 
analysis suggests a few interesting 
observations. For example, the 
microcellular approach stands out in that 
it addersses many of the criteria other 
approaches do not. Thus, it is a worthy 
candidate for investment and national 
attention. Also, both GEO and LEO 
satellites prove to be feasible, but at a 
higher cost than terrestrial technologies. 
This seems to be the most likely scenario, 
with cheaper terrestrial technologies being 
implemented in cities and populated areas 
and satellite systems serving rural areas 



and developing countries. OSTS systems 
become available at their estimated costs, 
at the estimated time, and with the 
expected bandwidth capability. GSTS 
systems could become the broadband 
access method of choice for urban or rural 
areas, developed or developing countries 
if they can be deployed as cheaply as their 
proponent's claim. 

While the growth of the Internet has 
been impressive, the Nil is a much more 
comprehensive, ambitious initiative that 
necessitates resolving significant issues 
and meeting critical objectives for 
Electronic Data Banks as well as other 
applications. 

Finally, the network world is now 
international. Any national efforts, 
therefore, must consider the international 
context and implications. Regardless of the 
results, the future of electronic 
communication in the spheres of 
education, business, industry and 
government will hardly be same as that in 
the past. 
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and cable television, libraries, bookstores, 
remotely accessible databases, and the 
Internet, and ultimately supplemented by 
broadband switched networks with digital 
connections to homes and public facilities 
- can be an electronic market for 
information, and an electronic townhall. 

Another interpretation of the Nil 
considers it to be a convergence of 
different cultures representing different 
segments of users such as broadcasters, 
telephone companies, and Internet users . 
Three desirable attributes of a practical 
(rather than ideal) information 
infrastructure are that it 1) be capable of 
evolution, 2) build upon current and 
existing capabilities in a cost-effective 
manner, and 3) support the ability of the 
user to gain access rights to critical 
information through online interactive 
methods. Flexible and effective evolution 
of the infrastructure must occur in order to 
support the increasing size of its user 
community and to dynamically add 
functionality as user needs grow. By 
building on the extant collection of 
systems and databases, the information 



infrastructure will maximize the 
likelihood that active users in the field will 
be comfortable using the resulting system. 

The bottomline of the whole 
argument of the NH initiative can be 
summed as: "The greatest challenge to the 
implementation of the Nil is the need to 
balance the incentives necessary for 
private investment against the need to 
meet urgent societal needs. This trade-off 
is likely to be complicated by the need for 
simultaneous competition and cooperation 
among the many firms that will invest in 
the Nil ." 

This issue has announced the 
Electronic Data Banks as central to the 
success of the Nil . EDB have already 
begun to explore the challenges presented 
by electronic materials and navigation 
tools. Enhanced skills, roles, and alliances 
in the electronic environment must be 
explored and developed before the vision 
of Nil digital banks becomes a reality. 
Electronic Data Banks are anxious to 
assume their place in this electronic world, 
but basic issues must be addressed. These 
issues include copyright licensing 
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VIII. CONCLUSION 

Although, the Nil has been often 
described as a data superhighway, the 
caveats in this analogy need to be noted 
for the sake of avoiding misinterpretation. 
For example, the Nil will not be built. It 
will evolve through the practical merging 
of the computer, communications, 
software, and information industries. 
While the highway system was largely 
developed with Government funds, the 
Nil will be created through the traditional 
forces of the free market system and 
industrial competitiveness. This approach 
requires that the government be a partner, 
working with industry to transform the 
vision for an Nil into reality. 

Most of tomorrow's information 
services will evolve from the variety of 
new digital entertainment technologies. 
The new entertainment technologies 
would influence the shape of the emerging 
digital markets. Considering the 
significant role of technology in 
entertainment industry, the contends that 
the term Nil disregards the significance of 
this industry. In his opinion, "national 



digital environment" is a better descriptor 
of "the sum total digital networks, devices, 
data stores, etc." The ongoing transition of 
computers from "manipulating numbers 
and text" to "manipulating images and 
sound" portends a radical change in the 
nature of computing. This perspective 
called "entertainment, than information" 
suggests the leading role of entertainment 
technologies in driving the progress of 
future information services. The 
significance of the "towns, communities 
and applications we connect to" over the 
highway - essentially suggesting that the 
more relevant question is "where you 
connect" rather than "how you connect." 

The Nil would be participative in 
nature where "every client is a server." It 
treats its users not as consumers of a 
product or service, but as contributors, as 
colleagues. One interpretation of the Nil 
as a "convergence of technologies and of 
cultures" depicts it as an "electronic 
market" and an "electronic townhall". The 
National Information Infrastructure Nil, 
today represented by the universally 
accessible telephone system, broadcast 
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they are hovering over large cities, a fallen 
platform could cause a great deal of 
damage. However, because of backup 
safety devices, the FAA has given sky 
Station preliminary approval for OSTS 
systems. Another difficult arises form 
spectrum scarcity, because the more 
desirable lower frequencies than satellites, 
in the 47 GHz range. At such high 
frequencies, tree leaves, windows, and 
even very heavy rainstorms can block the 
GSTS's signal. 

In the future, GSTS systems may 
become the provider of broadband service 
for everyone. Its supporters claim that it 
will have enough bandwidth and low 
enough costs that is could be deployed in 
both urban and rural areas, and both rich 
and poor countries. However, like 
satellites, GSTS systems have many issues 
that have yet to be addresed. 

Possible Scenarios: It is clear that 
both satellites and GSTS systems have 
uncertainties surrounding them. A goal as 
ambitious as providing worldwide 
broadband communications necessarily 
will be difficult to achieve. For satellites, 



many issues remain about deployment 
dates, cost and technological feasibility. It 
remains to be seen how many of the 
fourteen applicants for spectrum in the ka 
band will actually be deployed. Below are 
some possible scenarios. 

Both GEO and LEO satellites prove 
to be feasible, but at a higher cost than 
terrestrial technologies. This seems to be 
the most likely scenario, with cheaper 
terrestrial technologies being implemented 
in cities and populated areas and satellite 
systems serving rural areas and 
developing countries. Global GEO systems 
will probably be launched first 

GSTS systems become available at 
their estimated costs, at the estimated 
time, and with the expected bandwidth 
capability. GSTS systems could become 
the broadband access method of choice for 
urban or rural areas, developed or 
developing countries if they can be 
deployed as cheaply as their proponent's 
claim. 
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fifteen satellites to deliver worldwide 
service. 

LEOs orbit 20 times closer to the 
earth, between 700 km (450 miles) and 
1350 (700 miles) km above the earth's 
surface. Each LEO is moving constantly, 
covering a particular area for only a few 
seconds. Because of this, a network of 
much satellite is required to cover the 
entire world. There are currently two 
companies proposing LEO service: 
Teledesic, backed by Craig McCaw and 
Bill Gates, and M-Star backed by Motorola 
plans to offer high-bandwidth 
intercontinental links between network 
providers, rather than end users. 
Global Stratospheric Telecommunications 
Service: Another futuristic idea that could 
deliver on the promises made by the 
satellite industry is the OSTS, proposed 
by Sky Station. A OSTS is a floating 
communications platform suspended 20 
miles above the earth by helium balloons. 
This is higher than any conventional 
aircraft, but lower that any satellite. Sky 
Station proposes to launch 250 OSTS 
platforms, covering every major city and 



80% of the earths' population. According 
to Sky Station, stratospheric platforms are 
far cheaper than satellites because they 
have very low launch costs and are not as 
technically complicated. 

Besides being far less technically 
ambitious than a LEO constellation, a 
GSTS system would have several other 
advantages. One advantage is spectrum 
reuse. Because they are 20 times closer to 
the earth than LEOs and 400 times closer 
than GEOs, GSTSs can use spectrum many 
times more efficiently. Because of this 
spectrum efficiency and lower cost per 
platform. Sky Station estimates its 
consumer costs will be around 10 cents 
per minute for a 64 kbps channel. 
Spectrum efficiency would also give a 
GSTS enough bandwidth to serve large 
cities. The latency problem would also not 
be an issue with a GSTS only 20 miles 
above the earth. 

In order to begin operation, GSTS 
systems must satisfy regulators and prove 
their technology. The first question is one 
of safety. 37 ton OSTS systems do not burn 
up before falling to earth, and because 
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such an impact, the possibilities of a 
satellite or Global Stratospheric 
Telecommunication Server "GSTS", 
network are staggering. The inevitable 
multitudes of new applications that will 
become possible will eventually make 
seemingly exotic applications, like 
telemedicine or distance learning, seem 
pedestrian. Whether the satellite 
companies can deliver on this promise 
remains to be seen. 

Along with every other radio 
communications device, satellites a 
dedicated piece of the spectrum. 
Currently, the International 

Telecommunications Union-ITU, has 
allocated Z5 0Hz of spectrum for Fixed 
Satellite Services in the 28 0Hz ka band. 
Requests for single applicants range from 
750 MHz to the full, 2.5 0Hz with most 
applicants requesting 1 0Hz of spectrum. 
It remains to be seen which of the fourteen 
companies will receive spectrum and how 
much each of them will receive. 

Another spectrum issue is that of 
blocking. The reason the ka band has not 
been used in the past is because such high 



frequency transmissions are easily 
blocked. Buildings, trees and other solid 
objects can cause a loss of signal. This 
makes these frequencies unsuitable for use 
by ground based systems because they 
would require a large number of 
transmitters to be able to avoid all 
obstacles. Satellites avoid many of the 
problems associated with blocking 
because their signals come form directly 
overhead. Buildings and trees do not 
present an impediment to signals coming 
from overhead satellites. 

There are two basic types of satellite 
systems being proposed, Geosynchronous 
Earth Orbit (GEO) satellites and Low 
Earth Orbit (LEO) satellites. GEOs orbit in 
the Clarke belt, approximately 35.000 km 
(22.000 miles) above the equator. The orbit 
at this altitude over the equator is the only 
one in which a satellite can stay over the 
same area of the earth for an indefinite 
period of time. Each GEO servers one 
geographic area, and can theoretically 
cover about 41% of the earth's surface. 
Companies proposing GEO systems are 
planning on using between three and 
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Telephone companies, on the other 
hand, are largely self-financed, putting 
large amounts of upgrade cost into the 
rate base. Since ADSL adapts to line 
conditions, it claims potential continuous 
deployment up to an estimated 60% 
penetration. Revenue at these higher 
penetration levels likely justifies building 
out fiber closer to the home. 

Speculative Scenario-Microcellular 
VHF: We can also look for new scenarios 
that exhibit more of the beneficial 
characteristics we are looking for. In the 
microcellular scenario, we speculate using 
retired television spectrum to deploy a 
new data service. Upcoming digital 
television transmission, because it is more 
spectrum efficient, promises to greatly 
enhance the services that broadcasters can 
offer at the same time release a substantial 
portion of spectrum for new uses. 

This approach could remove the 
partition between mobile, portable, and 
stationary systems. Many of the necessary 
component technologies exist to build a 
microcellular system: wireless LANS, 
packet radio networks, and digital 



broadcast system. Such a system could be 
symmetric capable and easily offer shared 
access to 10s of megabits per second 
within each cell. Microcellular product 
technology would follow similar cost 
curves to cable and ADLS modems. Cells 
size would be scalable to permit 
incremental service deployment and 
upgrade to optimize frequency reuse- 
initially a small number of cells, and 
subsequent cell subdivision to meet 
increased demand. 

The reason for pursuing television 
spectrum is that it has a number of good 
transmission qualities, e.g., it penetrates 
walls. Spectrum, currently considered for 
data services, is poor quality; it is non 
penetrating and typically requires line of 
site transmission, which mulltlifies many 
of the sought after benefits or wireless. 

Satellite Broad Band Systems: Given 
the anticipated benefits, it is certainly 
worth allocating high spectrum to 
promote a National information 
infrastructure. 

If a network as bandwidth and 
access-limited as the Internet can have 
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Indeed, sooner or later local access 
systems will commonly support video 
conferencing and the ability to originate 
graphically rich multimedia content 
directly from home servers. We estimate 
this crossover point to be a 3Mbps 
symmetric service. This is the point at 
which a user can both originate and 
receive at least one of any given data type 
that is in common use today. Above 
3Mbps becomes a matter of how many 
simultaneous data types can be serviced. 

Some criteria are not substantial 
differentiators between approaches. For 
example, in comparing product 
technology, it is encouraging that whereas 
a few years ago no practical solutions 
technologies seem to be a breakway 
universal solution. ADSL modems could 
cost half as much as cable modems, but 
you need to deploy twice as many. 
MicroceUular modems can be expected to 
follow the same cost curve as cable 
modems. Any of these technologies can be 
deployed as appropriate to the situation. 
The prospect the multiple solutions will 
likely move forward, raises important 



interoperability and portability issue. 

Business Analysis: Consider capital 
investment and deployment realities 
scenarios, and recognize the very different 
business models under which these 
industries operate. 

Cable is generally debt financed, so 
in order to invest in upgrades the 
company needs to issue debt. Bankers 
look to justify new dept largely on the 
sales and maintenance of conventional 
cable television services. On this basis, 
cable companies can usually justify 
building fiber out to 2000 home nodes 
where at 10% penetration a user 
effectively shares an Ethernet with 200 
other potential users. The next step, 500 
home nodes, can be achieved by 
upgrading node lasers and electronics to 
get 40% penetration with the same level of 
sharing. To improve quality of service, the 
level of the sharing must be reduced, 
which can be done by reducing 
penetration, perhaps by charging more for 
the service, by further subdividing the 
plant, and/ or by adding channels. 
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Technical Analysis: Look in detail at 
the first two criteria, critical bandwidth 
steps and bandwidth symmetry 
/asymmetry. An important aspect of 
bandwidth that we've recognized in our 
work for at least 15 years is that 
bandwidth effectively comes in steps 
where each step enables a new class of 
applications. We refer to this as the *L3 
Rule 1 , because the steps roughly follow an 
exponential progression of 1, 3, 10, 30, 100, 
300. The following chart shows the 
primary applications associated with each 
step. Of course, there is some overlap from 
step to step, and these are not hard and 
fast boundaries, but rules of thumb. The 
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10000 


Broadcast quality video 




3000 


Lo-fi video 




1000 ■ 


Hi-fi audio 




300 
Kpbs 


Hi-fi video conferencing 




100 


Voice 




30 


cell array text and lo-fi graphics 




10 
3 


command line text 









chart continues beyond 30 Mb/s too even 
more involving applications. 

There is an important interplay 
between critical bandwidth steps and the 
second criteria bandwidth 

symmetry/ asymmetry. ADSL and some 
canle modem approaches are inherently 
asymmetric. Though the down streams 
channel is fairly high bandwidth, the 
upstream channel is relatively low 
bandwidth. Thus, inherently symmetric 
applications are precluded, such as high 
quality video conferencing that grandma 
would be comfortable using to view the 
grandkids. 

The critical-bandwidth-steps concept 
has important implications to services that 
spread across a range of steps. ADSL 
performance is limited by cross talk in the 
wire bundles and varies widely 
depending on distance from the central 
office and line conditions. Cable modem 
performance is limited. This is more than a 
"your mileage may vary" issue. Certain 
applications may work for your neighbor, 
but not for you or you may find you can 
look at video clips at 2am, but not at 7pm. 
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Telco/ ADSL-ADSL on the existing 
twisted-pair copper-wire telco plant, 
though originally oriented toward 
video on demand (VOD), is being 
positioned as Teicos' answer to the 
cable modem. ADSL is an important 
first step for the telephone companies. 
Fiber to the Home (FTTH) - FTTH has 
always been a future promise. FTTH is 
characterized as "not cost effective 
now, but will be in the near future". 
Microcellular VHF-As a wildcard 
scenario, what if we were to retire 20 



channels of television spectrum ,prime 
spectrum that goes through walls and 
buildings, and reallocate it for interactive 
data communications. What could we 
achieve? Easy mobility and access across 
geographic locations in the same spectrum 
space, etc. However, the technology to 
deploy microcellular is not quite here. If 
you're looking for a place to invest in 
technology, this particular form of 
microcellular could be high leverage. 

The following tables summarize our 
analysis. Look at criteria across the 
selected scenarios to see what the 
important differentiates are. 





Cable Modem 


ADSL 


FTTH 


Microcellular 


Critical 
Bandwidth 
"1.3 Rule" 


10 Mbs down/ 
10 Mbs up or 
30Mbs down/ 
3 Mbs up 
(shared access, -200) 


ADSL : up to 

8.192 

Mbs down /640 

Kbsup 

Distance/ line 

Sensitive 

(dedicated line) 


51 or 155 Mbs 
(fractional) 
dedicated line) 


10s Mbs 
(Shared Access) 


Bandwidth 
Symmetry 
Asymmetry 


Choice of symmetric & Range 
of asymmetric 


Inherently asymmetric 


Symmetric 


Potentially Symmetric 


Privacy, Security, 
and Network 
Management 


Shared link in neighborhood 
Hard to isolate 
Catastrophic failures 


Dedicated link more private and 

secure 

Slight regulatory Advantage 




Shard link 


Mobility 


Speculative 






Only cellular offers 


Product 
Technology 


Three chip solution 

$40-100 

Twice the cost 


Single chip solution $ 20-50 
Twice the modems 


$30-50 loop 

fiber 

xmtr/rcvr 


Undefined technology 
Expected costs 
Comparable to cable 


Deployment 
Realities 


HFC promises q single plant 
for TV, telephony, and date 
Sharing limited 


Initial deployment : upgrade 
DLCs, run new fiber where 
necessary (long term : FTTH 
Crosstalk limited) 


Extensive initial 
build Buried 
cable? Cost 
limited 


Initial cell sites 
Incremental cell 
subdivision 
Spectrum limited 
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before the public will be willing to depend 
on the network in the same ways it trusts 
traditional libraries and the voice 
network? What are the models for 
preservation in the Nil, both for material 
that only exists in digital form and 
material that exists in other forms that are 
endangered? Who will provide a testbed 
for digital repositories? What should be 
included in this testbed?. 

* Coordination and Review of 
Standards 

Better coordination of standards- 
setting groups should be initiated so that 
standards on Internet working, 
interoperability, and security are created 
and adopted in a more timely way. In a 
dynamic and quickly changing 
environment such as the Internet and the 
future Nil, standards groups must 
consider streamlining the process for 
setting standards and creating a process to 
adopt that standards when they are 
useful. How can the government most 
effectively participate in the setting of 
appropriate standards for Electronic Data 
Banks? 



Any national efforts to review 
standards-setting groups and methods 
should be undertaken with a clear sense 
that the network is already an 
international entity and that its 
international components is likely to grow 
as quickly (or quicker) than the national 
entity. 

VII. PROVIDING HIGH BANDWIDTH 
TO ELECTRONIC DATA BANKS 

The full varieties of solutions for 

providing high bandwidth local access 

services have yet to be adequately 

explored. What other interesting 

approaches have yet to be considered? 

- CableCo/Cable Modems- Cable has 

been the long standing bandwidth 

leader. For at least 10 years, even 

before hybrid-fiber-coax technology 

(HFC), there has been talk about the 

coax cable plant as a vehicle for 

delivering high bandwidth into the 

home. The core technology was used in 

military communications more than 2 

decades ago. 
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What institutions will act as 
gateways for those not having access or 
technical knowledge sufficient to make 
use of the Nil? Isn't this the emerging role 
of EDB? What role will the government 
play in funding the education of the Nil 
knowledge organizer-navigator? Isn't this 
the emerging role of EDB in the Nil? Who 
will be trained to be the knowledge 
organizer and navigator of the Nil 
databases? 

Providing access and strengthening 
the technical position of Electronic Data 
Bank offers a strong possibility for 
providing equitable access. One means of 
doing this is to extend and re focus the 
Bank Services and Construction Act to 
explicitly encourage Data Banks 
particularly public and depository, to 
become public gateways to the National 
Information Infrastructure. 

* Digital Conversion 

Much of the concern of the National 
Information Infrastructure has been with 
connectivity and access. While discussions 
of digital initiatives are generally broad, 
the issues surrounding the digitization of 



these holdings are frequently avoided. 
Who is going to do the digitizing? Should 
this be undertaken by a single institution 
or by multiple institutions? What 
institutions(s) have the holdings and the 
expertise to initiate significant pilot 
projects in this area? What comprises a 
significant set of material worthy of the 
funding of such major projects? How 
should the government fund these 
initiatives? It is clear that market forces are 
unlikely to produce the resources required 
to initiate this effort on a meaningful scale. 
However, are there private entities that 
could help supplement federally initiated 
digitization projects?. 

* Investment in research and 
development 

Which areas to be considered for 
research have the potential to contribute 
the most rapid development and orderly 
growth of Electronic Data Banks as part of 
the Nil? What searching aids could be 
designed for the short term, For the long 
term? What basic architectural component 
of the Data Banks is in place? Which are 
missing? What issues must be resolved 
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information, and user communities 
discuss, explore, and develop a new 
paradigm for their roles in the evolving 
electronic community. Copyright, 
funding, standards, and privacy and 
security issues must be addressed in both 
the short and long runs. 

b) Short-Term Goals 

* Copyright 

It is obvious that we are at the 
beginning of an enormous revolution in 
communications. The copyright law is at 
the center of this revolution and will 
determine the course it takes. The bulk of 
electronic material will be copyrighted, as 
is the bulk of published material today. 
The issue of the protection of copyrighted 
material must be addressed (effective and 
administratively feasible licensing system 
will be the key). For now, there is a 
standoff. Copyright owners (publishers, 
information providers, authors) and 
others with interests in this area must 
come together to model agreements 
covering on-premise online access, 
transmission to the public, downloading 



and reprinting, and feasible payment 
mechanisms. 

* Funding 

Electronic Data Banks are to 
participate in the Nil so, funding is 
required to support all aspects of their 
electronic evolution. Funding to continue 
current operations is basic. Funding to 
provide broader access and to strengthen 
the technical positions of public, 
depository, and academic libraries offers 
the possibility of providing equitable 
access for all. 

* Equity of Access and Education 
The specter of information in midst 

of the wealth of Nil information must be 
averted. Access and education are two 
keyways to increase the probability that 
the number of the information will be 
reduced. What should the government's 
role in reducing the potential for 
information be and how can it achieve the 
vision of universal access? How should 
the government fund programs for public 
gateways and for the education of 
librarians in the new technology? 
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developed as to what are insubstantial 
amounts of downloaded materials, 
subject to fair use exemptions. 

■ Presentation standards and techniques 
to assure reliable and effective 
representation of intellectual content 
must be created. 

■ Mass Storage. The ability to store 
increasing amounts of data at steadily 
decreasing costs is a technological 
trend that is vital to the massive 
amounts of data DDB will need to 
store and support. 

■ Human Resources. The most critical 
success factor for the success of digital 
Data Banks will be the human 
resources component. This 
components assumes the education of 
a new generation of adrninistrators as 
knowledge navigators; training and 
training of the public in the new 
technology and the use of electronic 
information resources. 

The benefits of linked Electronic Data 
Banks include continued and expanded 
access to current information and access to 
vast amounts of digitized data in 



unparalleled detail. Technical barriers to 
information sharing will largely 
disappear. Data Banks must continue to 
play their vital role of information safety 
net for the public by providing access to 
and promoting literacy of digital 
materials. 

a) Electronic Data Banks and the Nil 
Goals: 

Long-Term Goals: The Long-term 
goal of the Nil is a world of ubiquitous 
information. The realization of this vision 
for Electronic Data Banks depends on the 
reliability and universal accessibility of the 
information infrastructure. Society must 
not only have the ability to support 
projects to gather and control electronic 
information but must also underwrite 
funding to assure basic access. The 
realization of this vision is dependent on 
technological advances and policy that 
Will allow all of the interested entities to 
work together within a single network and 
policy framework, whether corporate, 
government, research, or entertainment. 

Achieving this long-term goal 
requires that commercial providers of 
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agreements allow for significant 
differences in national laws. Work must 
begin on international harmonization of 
copyright laws to accommodate digital 
worlds. 

The Application: Digital Data Banks 
in the Nil will contain vast amounts of 
digitized data: text, pictures, audio, and 
video. The data will be located at any 
single site, but rather will consist of 
digitized material and processing methods 
from many sources. The development of 
digital collections in EDB will depend on 
the following components: 

■ Interconnected and Interoperable 
Networks. Electronic Data Banks are 
premised on the existence of a network 
of networks, interconnected and 
interoperable. 

■ Databases. Digital Data Banks will 
contain data that only exists digitally 
and digitized data that has been 
converted from another medium such 
as print, sound, or audio. Developing 
techniques to consistently collect, store, 
and archive digital material using 
automated methods is an important 



first task for the digital Data Banks 
community. The conversion of existing 
material to digital form also is 
important This converted material will 
form the nucleus of the digital 
database and provide a bridge to 
traditional collections. 
Navigation and retrieval tools capable 
of identifying, accessing, and retrieving 
the digital resources must be 
developed. When practical, major 
navigation and retrieval tools will be 
based on standards that ensure the 
ability to communicate in order to 
share both data and processing. 
Document Delivery. The ability to 
deliver physical copies in print or in 
any of several fixed digital formats 
must be supported. While a technical 
component of the applications, 
involves significant copyright issues 
that must be resolved. Downloading 
substantial amounts of copyrighted 
material will require license 
agreements with related questions of 
who will pay and how will they be 
administrated Guidelines must be 
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access to the records and expressions of 
culture and scholarship. 

The evolving information 

infrastructure is already dramatically 
changing traditional operations within 
and relationships among EDB and their 
providers and users. It is also offering new 
challenges. New forms of unpublished, 
and often unauthenticated, digitized 
materials are emerging as millions of 
people are linked by worldwide networks. 
The volume of new digital material, if it 
were on papre, would eventually dwarf 
the existing physical collections. The 
situation is additionally complex because 
digitized information can be easily 
updated, manipulated, and combined 
with other materials, and displayed in 
multiple ways. Digital data thus creates 
enormous new amounts of knowledge 
that maybe accessed and manipulated by 
computers, existing temporarily and never 
stored anywhere permanently. Institutions 
may provide access to these materials 
without ever physically controlling them, 
and readers at multiple sites have access to 
the same material at the same time. 



While the Electronic Data Banks 
within the context of the Nil is a national 
initiative, there are significant 
international implications both for the 
sharing of information across national 
borders and for the shift in the 
organization of intellectual creativity. 
Questions of international cooperation 
and economic competition will arise. 
Because the infrastructure permits 
international access to digital information 
in a way that is impossible in the 
traditional model, new international 
relationships and models can and will 
emerge. 

Without taking into account from the 
outset rules for effective protection of 
intellectual property, the development of 
an international system, the Global 
Infrastructure (Gil), will be severely 
hindered. In a global system a user in one 
country will be able to manipulate 
information resources in another country 
in ways that may violate that country's 
copyright laws. Copyright laws are 
territorial; international copyright 
conventions and other multilateral 
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* Distributed Control 

This attribute addresses 

requirements for functions associated with 
access, replication, migration, 

concurrency, and synchronization that are 
needed to support a particular service. 

* Security 

The process of controlling access to 
and/ or maintaining the integrity of a 
service or the data used by the service. An 
example of a security standard is RSA. 

In addition to suggesting new 
attributes, users of the framework may 
specialize existing attributes into more 
precise forms that are useful in their areas 
of endeavor. 

VI. THE ROLE OF ELECTRONIC DATA 

BANKS IN THE Nil 

The ability of digital data banks to 
store and share knowledge, history, and 
culture will be central to the success of 
the NIL The Electronic Data Banks used 
here as an aggregate, implying electronic 
access to many sources of digital 
information such as corporate, 



government, and research entities. 
Increasingly materials are being acquired 
in electronic form; Information and 
knowledge are beginning converted to 
machine-readable formats for both 
preservation and spatial reasons. 

As today, the role of EDB in the 
future will be to advocate and help 
provide information equity for the public. 
It will continue to coordinate and facilitate 
preservation of the records and 
expressions of the nation's intellectual and 
cultural life both in traditional and digital 
formats. Electronic Data Banks will be 
sources of free or inexpensive digital 
information; provide access to an 
improved flow of electronic government 
information and world-wide digitized 
resources; request and be sent copies of 
remotely stored documents and other 
publications as allowed by copyright, 
licensing and other agreements; make 
digitized reproductions of rare and unique 
material that is in the public domain or for 
which permission of the copyright owner 
is available as allowed under the 
copyright law; and provide long-term 
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interoperate at particular interfaces. They 
point directly to needs for standards. 
Examples of attributes include the data 
format transmitted and the protocol 
required for systems associated with a 
specific interface to establish, maintain, 
and terminate communications. For two 
application systems to interoperate, they 
must have compatible attribute values 
(For example, two applications must have 
a common format for exchanging 
information). 

c) Suggested Attributes for 
Identifying Standards Needs: The 
attributes described below can be 
considered for each potential area for 
standardization-to determine what kind 
of standards may need to be developed to 
provide a particular service to a particular 
application area. No standard set of 
attributes can be defined that would be 
universally applicable. It will be largely up 
to SDOs to define attributes that meet 
their needs. Different attributes are likely 
to be required for using different services 
in different application areas. A starter set 
of attributes to consider include: 



* Protocol 

This attribute addresses issues of 
basic communications, including the need 
for a set of conventions to establish, 
conduct, and terminate communications 
between two parties across an interface 
that may be either multipoint or peer-to- 
peer. Examples of protocol standards are 
Transmission Control Protocol (TCP) [5], 
Remote Data Access (RDA) [6], and the Z3 
9.50 standard for retrieval of text 
information [7]. 
* Format 

This attribute is concerned with 
specifying the structure for encoding 
information to allow its exchange between 
two parties (usually application systems). 
Examples of particular encodings include 
PDES/STEP [8], Electronic Data 
Interchange (EDI) [9], Hypertext Transfer 
Protocol (HTTP) [10], and SQL [11]. Other 
encodings for image, video, and speech 
are also critical to consider. 
* Content 

The specification of the type of 
information needed to support a service at 
an interface. 
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Application Area 

Health Care 

Education 

Entertainment 

Defense systems 

Business Activities 



Potential Area for 
. Standardization 



Interfaces 



Human Application Information Communication 

Technology Software System Services 

/Commercial Transactions 




'Electronic Banks (data interchanges services) 
C^/Collaboration 



Figure (1) 



Each point of intersection of the three 
axes represents a mapping of a particular 
enabling service to a particular application 
area and the requirement for achieving 
interoperability at a particular interface. 
For instance, it is necessary to consider 
what information systems interface 
standards might be appropriate for 
collaboration (cooperative activity) 
services in support of manufacturing 
applications. Each point in the model can 
thus be associated with a potential area for 



standardization. The elements listed along 
each axis are subjective. 

b) Using the Framework to Identify 
Standardization Needs for the Nil: The 
identification of requirements for 
standards within potential areas for 
standardization can be facilitated by 
considering attributes that particular 
services may have at specific interfaces. 
Attributes are aspects of the use of 
particular services for applications that 
need to be defined to allow services to 
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Services'. represent well-defined 
capabilities provided through the Nil that 
can support activities within different 
application areas. Technology vendors as 
hardware and software systems that can 
be integrated into many different 
application systems implement services. 
Examples of such services include 
collaboration (the ability for multiple users 
to work together on various tasks), 
electronic publishing, and commercial 
transactions. Services may also include 
multimedia support services, security 
services, and data interchange services. 

Interfaces'. exist between the 
hardware and software systems that make 
up Nil applications and/ or services and 
the various external systems with which 
these applications and services must 
interact The concept of interfaces 
provides a means for organizing the 



discussion of interoperability between 
systems; Nil applications and services will 
interoperate across specific interfaces. 
Examples of such interfaces include 
interfaces between different application 
Systems (and component services), 
interfaces between application systems 
and information systems (databases), and 
between application systems (and 
services) and the underlying 
communications network. 

Using the framework, requirements 
for standards are identified by: 

(1) Considering the use of services in 
different application areas, and 

(2) Considering needs for 
interoperability at critical interfaces. 

Figure (1) illustrates the basic idea, 
showing a potential area of 
standardization at one point of 
intersection of the three axes. 
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standards represent "gaps" that may need 
to be filled. It is expected that in the 
coming years, SDOs will fill "gaps" by 
creating new standards, evolving existing 
standards, or introducing mechanisms to 
take the place of standards. These 
standards will be needed to ensure that 
the creation and provision of new 
technologies and services by commercial 
vendors can be easily integrated with 
existing technology. The results of the 
standards identification work will be 
recorded in a Standards Development and 
Tracking System maintained by the 1ISP. 

In recent years, a number of 
architectures for the Nil have been 
proposed including [1], [2], [3], and [4]. 
This framework is not intended as an Nil 
architecture, nor does it subscribe to any 
proposed architecture. Such an Nil 
architecture can only emerge as a result of 
long-term technology, economic, and 
social drivers. Instead, the framework is 
intended as a guide to facilitate the 
identification and development of 
standards that will be needed to realize 
the Nil. The framework is designed to 



reflect the perspective of following three 
groups: 

■ users and Nil applications, 

■ technology vendors and Nil services, 
and 

■ standards developers and interfaces- 
with the ultimate goal being the 
identification of requirements for 
standards for the Nil to support the 
development of flexible and evolvable 
technology that will be usable in a 
wide variety of applications. 

a) Framework Components: 
Applications, Services, and Interfaces: The 
identification of standards requirements is 
based on consideration of three 
fundamental factors: Nil services, 
application areas, and interfaces: 

Application Areas: represent 
commonly understood spheres of activity 
in which human users will use the Nil. 
Examples of such application areas 
include manufacturing, education, 
healthcare, and entertainment. Within 
application areas, technology vendors and 
users create application systems, 
consisting of both hardware and software. 
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■ Those who will create user-end 
information processing devices 
such as TVs, telephones, 
computers, and their composites, 



financial, and other business 
transactions; and, supporting 
collaborative work efforts among 
collocated or remote individuals. 



Information providers such as local 
broadcasters, digital libraries, 
information service providers, and 
individuals who want to sell or 
share information; and most 
importantly, 

Information customers, who would 
demand quality products at 
affordable prices. The users and 
providers of information would 
have different, though overlapping, 
needs for the Nil services. The 
information users would have the 
following types of needs: Searching, 
discovering, updating, 

transforming, and retrieving useful 
information; building and 

maintaining electronic repositories 
of information; creating and 
distributing information 

electronically; executing and 
recording commercial, legal, 



V. IDENTIFYING REQUIREMENTS 
FOR Nil 

The information infrastructure 
Standards Panel (1ISP) was created by 
ANSI and tasked with identifying 
requirements for standards that will be 
needed to develop the National 
Information Infrastructure Nil). This 
document provides a conceptual 
framework to guide this process of 
identification. It is intended to serve as a 
mechanism for standards developers, 
Standards Development Organizations 
(SDOs), and others to identify areas where 
standards will be required. Where 
requirements for standards have been 
identified, the framework can be used to 
pinpoint existing and emerging standards 
that are candidates for satisfying those 
requirements. Identified requirements that 
cannot be matched to the existing 
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IV. STAKEHOLDERS OF THE Nil 

The stakeholders of the Nil include 
all parties involved in the various aspects 
of its implementation.. While the 
Government is primary playing its rule- 
making role, its various agencies are 
instrumental in shaping the policies that 
are amenable to the success of the 
initiative. Yet, without the private sector, 
Nil would not be possible. The various 
companies involved in the creation, 
publication, transmission, storage, 
organization, dissemination, recycling or 
processing of information, or in 
providing the facilitating hardware or 
software, would be primarily 
instrumental in constructing the Nil. 
Most of these companies would do so to 
satisfy their own strategic or competitive 
objectives, in most cases related to 
sustaining existing customers and 
securing new markets. In other words, all 
companies involved in one way or 
another in providing information 
products or services would need 
customers who have the willingness and 



capability to buy those. Hence, to ensure 
the long-term viability of the Nil, 
customers should be sufficiently 
motivated to buy the information 
products and services available on the 
NIL The information services and 
products will be accessible at negligible 
cost to the taxpayers. Various kinds of 
consumer groups would be involved in 
ensuring that the interests of the 
customers using the Nil are adequately 
safeguarded. Due to the key role of 
information in education and learning, 
educational institutions, academia and 
libraries would be involved in the 
creation as well as usage and 
dissemination of various kinds of 
information. The Nil has received wide 
coverage by the mass media as a broad- 
based multimedia national resource 
accessible to all people. 

The various stakeholders can be 
divided into four broad categories: 

■ Those who will own the information 

network, primarily the private sector 

firms; 
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° People Issues, concerned with the 

users of the Nil; 
° Information Issues, concerned with 

the commodity of the Nil; 
" Software, hardware, and network 

Issues, concerned with the media of 

the Nil; and 
° Finance Issues, those concerned 

with financing the NIL 
The specific issues under each of 
these categories are listed below. 

b) People issues 

Providing equitable access to the Nil 
° User acceptance of Nil applications, 
° Privacy safeguards for individuals 

and organizations, 
° User training, 
° Organizational learning, 
° Private sector acceptance of 

Government-developed applications 

technology. 

c) Information issues 

Intellectual property rights, 

° Information security, including 

confidentiality, 
° integrity, and authenticity, 



° Information access, storage, and 

retrieval, 
° Information and data standards, 
° Information conversion from 

"old" storage to Nil media. 
d) Software, hardware, and network 
issues 
o User friendly hardware and 

software that maintain accuracy 

and reliability of the systems 
° Interoperability standards that 

preserve the system security, 

accuracy, and reliability 
° Scalability from small pilot projects 

to widespread use. 
e)Finance issues 

d Cost and pricing of the 

applications and uses, who will 

pay, and how that can be 

economically efficient and 

socially beneficial 
° Public funding, how it will be used 

for development and deployment 

of the applications. 
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design, deployment, and 
operation of the NIL However, all 
the levels of Government will 
have the roles to play in ensuring 
the effective development and 
deployment of the NIL 

For operationalizing these 

specifications, the fundamental principles 
are specified in five key areas: 

■ Universal Access and Services 

■ Privacy and Security 
• Intellectual Property 

■ Education for Lifelong Learning, and 

■ Electronic Commerce. 

■ Universal Access and Services 
Principles: 

By the end of this century, the goal is 
to have the deployment of the Nil access 
and services capabilities to all community- 
based institutions serving public, such as 
schools and libraries 

Privacy and Security Principles: 
There is a set of general and specific 
principles that address the issues of 
privacy, integrity, and quality of the 



personal information on the NIL These 
principles can be categorized into four 
major classes: General Principles, 
Principles for Users of Personal 
Information, Principles for Information 
Providers, and Intellectual Propertv 
Principles. 

III. KEY ISSUES O THE Nil 

Development of the Nil has been 
evolving since postal services and 
semaphore were established. The need for 
a formal Nil initiative was spurred by an 
increasing pace and scope of changes due 
to the convergence of various digital 
technologies. The private industry will be 
primarily responsible for creating and 
managing the networks, the information 
tools and applications, and most of the 
information traversing the NIL Yet, 
a) Key Issues Identified 

Within this perspective, some key 
issue areas are identified, that need to be 
addressed for the implementation of the 
NIL These areas have been categorized 
into: 
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and quick verification of critical 
information. 

Increased availability and 

accessibility of services and products 
provided through the Nil is expected to 
dramatically affect the way in which 
individuals conduct their everyday affairs. 
The public will use directly or through 
intermediaries, the depository libraries, 
other public libraries, and private sector 
information services. Direct users will 
have access to a government Core 
accessible on the Internet without charge. 
Intermediate access may include electronic 
mail, bulletin boards, FAX, and off-line 
media such as floppy disks, CD ROM, and 
printed works. 

As the transportation infrastructure 
becomes more complex, one can benefit 
from the application of the Nil to such 
operations as toll collection, motor vehicle 
registration, and traffic routing. As the Nil 
becomes more interconnected, citizens and 
organizations are expected to engage in 
multimedia communications, as well as 
sell goods and services electronically, 
share data resources. 



b)ScopeoftheNII 

The Nil includes the following four 
specifications: 

■ The Nil must be an integral part 
of the Global Information 
Infrastructure (Gil). In the 
globalization of markets, 
resources, and economics, global 
accessibility. and use of 
information is very critical. 

■ The Nil 1 must be ubiquitous and 
affordable enabling all 
individuals to be both consumers 
and producers of information in 

oall forms. The Nil must be 
capable of adapting to changing 
social and market needs. 

■ The Nil must be driven by its 
users - both information 
consumers and producers . It 
must offer the users convenient 
access and the initiative to learn 
and use Nil. Further, usability 
must be provided for any 
disabled persons. 

■ The private sector must have 
primary responsibility for the 
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continue to fund basic, risky and 
expensive projects; 

■ Promote seamless, interactive, 
user-driven operation of the Nil to 
ensure interoperability and 
openness of the Nil components 
with efficient, high-capacity, and 
standardable multi media services; 

■ Ensure information security and 
privacy of the information systems, 
networks and media of 
communications for all individuals 
and organizations, and to ensure 
network reliability and reduce its 
vulnerability; 

■ Improve management of the radio 
frequency spectrum to ensure that 
spectrum scarcity does not impede 
the development of the Nil ; 

■ Protect intellectual property rights, 
and balance that with the public 
interest in promoting the 
dissemination of information, and 
to apply these rights to all forms of 
information in the electronic 
environment, and to reexamine and 
strengthen the copyright laws 



domestically and internationally; 

■ Coordinate with other levels of 
Government and with other 
nations on the regulatory policy, 
and on export control policies to 
remove restrictions and eliminate 
barriers; and 

■ Provide access to Government 
information and improve 
Government procurement of 
information. 

The Nil seeks to enhance national 
competitiveness and improve quality of 
life of the general populace. The 
development of Nil is promised to be one 
of the most important contributions to the 
nation's economic and social challenges. 
Regardless of diverse professions, needs 
and desires, expectedly, be able to access 
enormous benefits in terms of 
Government services, commerce, business, 
health care, and education. Some expected 
possibilities of Nil include advances in 
medical treatment and research, creation 
of jobs, increase in economic growth and 
productivity, reduced heath care costs, 
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commitment to meet the information 
needs in the Information Age. This 
infrastructure is expected to expand the 
level of interactivity, enhance 
communication, and allow easier access to 
various kinds of services. It is expected 
to accelerate the transformation of this 
society to the Information Age, and 
provide increased accessibility to a vast 
array of electronic information resources 
and services. 

a) Overview of the Nil Concept 
The concept of the National 
Information Infrastructure is based upon 
the following fundamental principles: 
Encouraging private investment in the 
Nil; Promoting and protecting 
competition; Providing open access to the 
Nil by consumers and service providers; 
Preserving and advancing universal 
service to avoid creating a society of 
information "haves" and "have- not"; 
Ensuring flexibility so that the newly- 
adopted regulatory framework can keep 
pace with the rapid technological and 
market changes that pervade the 
telecommunications and information 



industries. 

According to the National 
Information Infrastructure Agenda for 
Action, provides an overview of the 
goals and objectives of Nil, the 
implementation of the Nil is expected 
to: 

■ Promote private sector investment 
to increase and expand competition 
in communication and 
information markets, where that is 
needed for communication 
reform, legislation of the markets 
that have been dominated by 
monopolies, and revision of tax 
policies to provide incentive to the 
private sector for doing R&D on 
the Nil; 

■ Extend the "universal service" 
concept to assure that information 
resources are easily available to all 
people at affordable prices, 

■ Promote technological innovation 
and new applications in both 
private and public sectors, and 
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information research and analysis and 
national and international policy 
development, advice, and advocacy by the 
executive branch of the Government. As 
one of the largest users of the Nation's 
telecommunications facilities and 
resources, the Government must manage 
internal communications operations in the 
most efficient and effective manner 
possible. Considering the vital role of the 
information and communication 

infrastructure, and realizing that the 
national telecommunications and 

information policy had not kept pace with 
the latest developments in 

telecommunications and computer 
technology, there was a need for 
accelerated deployment of a National 
Information Infrastructure (Nil). The 
primary objective of this initiative was to 
facilitate development of a national policy 
that would encourage competition and 
rapid deployment of new technology. This 
was expected to provide a regulatory 
environment in which the private sector 
would feel encouraged to make the 
investments necessary to build the 



national information network that the 
country needs for competing successfully 
in the next century. 

II. NATIONAL INFORMATION 
INFRASTRUCTURE 

The National Information 

Infrastructure is expected to provide for 
"the integration of hardware, software, 
and skills that will make it easy and 
affordable to connect people with each 
other, with computers, and with a vast 
array of services and information 
resources". It is anticipated to be "a 
seamless web of communications 
networks, computers, databases, and 
consumer electronics that will put vast 
amounts of information at users' 
fingertips". This seamless web "of 
communications networks including . 
computers, televisions, telephones and 
satellites" is expected to forever alter the 
way man "live, learn, work and 
communicate with each other both 
nationally and around the world". The 
building of the Nil becomes a 
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I. INTRODUCTION 

In a global economy that is 
increasingly information intensive, almost 
everyone agrees that an advanced 
information infrastructure is the key to 
economic growth and value creation. The 
economy of any country is increasingly 
dependent upon the capture, 
manipulation, transmission and 

consumption of information. The ongoing 
information revolution is expected to 
influence every facet of man's life, be it 
work or leisure. Companies in all 
industries are using information 
technology to re-engineer themselves and 
to become globally competitive. 
Businesses are gearing up to be a part of 
today's global information economy and 
tomorrow's world knowledge economy. 
Customers of tomorrow are expected to 
buy knowledge-based products with more 
intelligence built into them. Businesses are 
expected to build knowledge bases that 
will grow and evolve organically and help 
managers understand existing usage 
trends and plan new opportunities. The 



impact of the information revolution has 
been so significant that it has been 
suggested that some of the key 
Government economic indicators may not 
reflect the reality of the information-based 
economy. Various estimates suggest that 
between one-half and two-third of the 
workforce be employed directly or 
indirectly in the information sector of the 
economy. Telecommunications and 
information are vital to the public welfare 
and national security. Rapid technological 
advances being made in the 
telecommunications and information 
fields make it imperative that the 
countries maintain effective national and 
international policies and programs 
capable of taking advantage of continued 
advancements. Telecommunications and 
information policies and 

recommendations advancing the strategic 
interests and the international 
competitiveness of the United States are 
essential aspects of the Nation's 
involvement in international commerce. 
There is a critical need for competent and 
effective telecommunications and 
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In recent years, the subject of the National Information Infrastructure Nil), described as 
a data superhighway, has been receiving greater attention in both scholarly and trade 
publications. The issue is expected to have significant implications for the use of electronic 
communication in education, business, industry and government Interestingly, the origins 
of Nil were in the sector of higher education. The National Information Infrastructure today 
represented by the universally accessible telephone system, broadcast and cable television, 
Electronic Data Banks (EDB), libraries, bookstores, remotely accessible databases, and the 
Internet. It is ultimately supplemented by broadband switched networks with digital 
connections to homes and public facilities, it is an electronic market for information, and an 
electronic townhall. Despite the significantly broader applications of the Nil that have been 
legislated over the last few years, there is scarcity of research that has attempted to 
integratively review the key issues and principles that underlie the concept of the Nil, the 
primary participating in its implementation, the current status of these issues and the future 
implications for education, business, industry and government. By providing an integrative 
perspective of the issues discussed above, such research is expected to support the studies m 
the field of electronic communication and information exchange via Electronic Data Banks 
EDB and introduces solutions for providing high bandwidth local access services to these 
banks. While the growth of the Internet has been impressive, the Nil is a much more 
comprehensive, ambitious initiative that necessitates resolving significant issues and meeting 
critical objectives for Electronic Data Banks as will as other applications. 
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